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Factors in Selecting ‘Transformers 
for Various Services 


Character, Size and Duration of Load Are Important Considerations 
in Determining Transformer Capacity — Standardization of Sizes 
and Voltages Simplifies Selection of Ordinary Types of Equipment 





By V. L. HOLLISTER 


The size of a transformer to supply a load of 
a known value may be calculated accurately for 
present needs, but a study of loca! conditions, in- 
cluding such remote items as the extreme weather 
variations and the financial strength of the power 
consumer, must be the basis for the allowance 
made for future increase. [or use in connection 


with single-phase motors the size of transformers 
should be figured in kilovolt-amperes, according’ 
to the accompanying equation, (V x4) /1000 = 
(Hp. x 746)/(P x £x 1000), where V 


and A 


are transformer voltage and current, Hp. is the 
load in horsepower, P is the full-load power-fac- 
tor, and E is the full-load efficiency of the motor. 

If a 10-hp. motor having a full-load power- 
factor of 83% is assumed, the equation would be 
(10 x 746) /(0.83 x 0.84 x 1000) = 10.7 kv-a. and 
a 10-kv-a. unit would be selected. The same 
formula holds for the total transformer capacity 
needed to supply a two-phase motor from a two- 
phase circuit, or to supply a three-phase motor 
from a three-phase circuit by banking three trans- 
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Bank of Electric-Furnace Transformers Rated at 1500-kv-a. 
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formers in a delta or “Y” connection. Thus, to 
supply a 10-hp. motor, two 5-kv-a. transformers 
of the proper voltage rating on a two-phase sys- 
tem, or three 3.33-kv-a. units for a three-phase 
delta or “Y” system would be required. In in- 


stances where the motors are to operate at the 











Bank of Small Power Transformers. 


load figured for periods in excess of 0.5 hr., or 
continuously, the sizes of transformer. as given 
above is correct; for intermittent operation, or 
for widely variable loads following a known 
cycle, other means must be employed to deter- 
mine transformer sizes. 


SpecrAL ConpITIONS REQUIRE SPECIAL TREAT- 
MENT. 


Where three-phase motors are operated from 
an open-delta or ““V”-connected set of transform- 
ers it must be remembered that the group of 
transformers has a capacity of only 86.6% of the 
sum of the nameplate ratings. Hence, the kilo- 
volt-ampere rating of the transformer group 
should be that shown by the equation, (V x A) 
/1000 = (Hp. x 746)/(P x E x 0.86 x 1000), 
where !”, 4, etc., have the same meaning as given 
before. 

Keeping the latter and similar special cases in 
mind, but referring specifically to the general 
case as. outlined at first, we have the following 
statement or rule usually given: “Install trans- 
former capacity in kilovolt-amperes equal to the 
horsepower of the continuously operating con- 
nected load.” 

The power-factor and efficiency figures for 
motors may be taken from the accompany- 








APPROXIMATE VALUES OF POWER-FACTOR AND 
EFFICIENCY FOR MOTORS OF VARIOUS SIZES. 
Rating Power- Effi- 


Type of motor. inhp. factor. ciency. 

Single-phase induction motors.... 1to5 80 80 
6 to 10 83 3 

15 to 25 86 86 

Twoorthree-phaseinduction motors 1 to5 80 80 
6 to 10 &5 85 

11 to 20 88 88 

25 to 75 90 90 





ing table in absence of specific information. 
When a 10-hp. motor is operated at partial rating, 
say at 5 hp., it must be remembered that the 
power-factor will be materially less than it would 
be at full rated capacity. In the special case 
where transformers are to be installed for the 
operation of a large motor working at, say, one- 
half rating the capacity of the transformer group 
would be greater than one-half that needed for 
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the full motor rating. Using the power-factor 
and efficiency at the partial rating for the par- 
ticular motor in the above formulae will give the 
proper kv-a. of transformer capacity. 

The selection of the proper size of transformer 
where the load varies widely in short intervals 
of time must be based upon the average heating 
over a complete period of the load variation. 
Such a-selection can be made accurately only 
where the load varies cyclically. The calcula- 








@ 
ASSUMED LOADING CONDITIONS TO DETERMINE 
RELATIVE HEATING EFFECT. 


Time 
period in 
minutes. Amperes. (Amperes)? 
BD ees oc erates Bre eal ao" 0 insecan 10 100 
JS Re ee ee se 10 100 
RPGS i acetate binte.s Seah ode batons 40 1,600 
tr ers ere eh ee 10 1 
Dc tge PEI dhe bh erate shee Ke eg DS 100 10,000 
, Ee BR Se ey ee ee PN YS 150 22,500 
Se ee ss dak peencutaes arenes 100 10,000 
Rl, ee GEL CT bw ei ss tee ese 10 1 
A a a Shag eRe RLS co cant ss aeAees 40 1,600 
GD) sks eN be aeh oes psd eve sews cae 10 100 
MURS co cena edea ke cw eee 490 44,200 
PORN Fos hac tt ode 2 os 49 4.420 
Square root of average ............. 66.5 





tion is best carried out by plotting curves of the 
current variation over one complete cycle or 
period. For the sake of illustration, assume a 
simple intermittent loading as shown in the ac- 
companying table. Since the capacity of a trans- 
former is limited by the heating produced by 








iia 


Induction Regulator of 20,000-kv-a. Capacity to Operate 
on 66,000-Voit Line. 
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energy losses, and since the heating is propor- 
tional to the square of the current, the average 
heat produced over a sufficiently long period of 
time must be determined in order to select the 
proper tramsformer for such service. In the sec- 
ond column of the accompanying table the aver- 
age rate of current flow for each minute of time 
is shown, and in the third column is tabulated the 
square of the current. The averages of the cur- 
rent column and of the current-squared column 
are shown. The square root of the average of 
the current-square column represents a_ steady 
current value which would give the same heating 
as would be developed by the complex variable 
current assumed in this problem. 

Assuming 2300-volt, single-phase operation, 
and basing the calculations on the average cur- 
rent of 49 amperes, a 112,500-volt-ampere trans- 
former would be selected. A more nearly correct 
transformer would have a capacity of 66.5 x 2300 
== 153,000 volt-amperes. However, in this case, 
due to the fact that the current reaches a value 
of 150 amperes, and this value is much greater 
than two times the value of 66.5 amperes, the 
calculations would be modified by considerations 
based on improvements of regulation and the 
provision of some spare capacity. A transformer 
of from 75 to 100-ampere capacity, or from 172,- 
500 to 230,000-volt-ampere capacity should be 
chosen. In these calculations effective values of 
alternating currents and normal atmospheric 
temperatures are assumed. : 

In lighting service, and for similar loading, the 
transformer is operated practically on zero load 
during a large portion of the 24-hr. period. The 
power consumed by the transformer at such times 
is its iron losses only, plus a negligible copper 
loss. The copper losses are equal to the square 
of the current multiplied by the resistance, and 
become appreciable under load. An example will 
show the reasoning here better than description. 
Assume a 5-kv-a. transformer of a standard make 
rated at 2200 to 110 volts, and having an iron 
loss of 43 watts at all times while operating and 
a full-load copper loss of 92 watts. If this trans- 
former operates for 4 hrs. per day at full load, 
and 20 hrs. per day at zero load, the input during 
the entire 24 hrs. would be 21,400 watt-hrs. dis- 
tributed as follows: Iron losses of 43 watts for 
24 hrs., totaling 1032 watt-hrs.; copper losses of 








STANDARD TRANSFORMER VOLTAGE FOR DISTRI- 
BUTION AT 600 VOLTS OR LESS. 


Primary 
voitage. Ratio. Secondary voltage. 
SOOT AE 4 or or 230 
te Fuck fees 5 or 2.5 115 or 230 
BAGO © ent aeeees rs 20, 10, .5 or 4 115, 230, 460 or 075 
BUG we Moet kos 40, 20, 10 or 8 115, 230, 460 or 575 
Se SEU ean vate ete 60, 30, 15 or 12 115, 230, 460 or 575 
TBO ies. cae 100, 50, 25 or 20 115, 230, 460 or 575 
LOND les as kamen es 120, 60, 30 or 24 115, 230, 460 or 575 
23,000 ............200, 100, 50 or 40 115, 230, 460 or 575 
DL BOO isin 0h dawn 300, 150, 75 or 60 115, 230, 460 or 575 





92 watts for 4 hrs., totaling 368 watt-hrs., and 
output of 5000 watts for 4 hrs., totaling 20,000 
watt-hrs. The all-day efficiency is 93.5%, deter- 
mined by the following equation: 


Efficiency = output / input = 20,000 / 21,400 
= 93-57. , 


It is found in designing transformers that the 
ratio of iron to copper losses can be varied within 








ELECTRICAL REVIEW 953 





limits, but the sum of the losses can not be low- 
ered without sacrificing other desirable features. 


and increasing expense. The manufacturers 
build distributing transformers with the copper 
loss twice the iron loss (approximate as above), 
and power transformers with practically equal 
iron and copper losses. 

If a power type of transformer had been used 
in the example just worked out the figures would 
have been somewhat different. The total losses. 
would be not less than 43 plus 92 watts, or 135, 














Oil-Insulated, Water-Cooled, Three-Phase Transformer 
Rated at 3000 kv-a. 


watts. Iron and copper losses would be equal to: 
each other, and equal to one-half of 135 watts,- 
or 67.5 watts. Iron losses for 24 hrs. would total 
1620 watt-hrs., and copper losses would-total 270 
watt-hrs. Total losses for 24 hrs. would amount 
to 1620 plus 270, or 1890 watt-hrs. The all-day 
efficiency would be 91.3%, figured by the same 
equation as before, but using 21,890 watts as the 
input instead of 21,400 watts. The latter figure 
of 91.3% is a decided reduction in efficiency. In 
case the transformer in this example had been 
loaded for but 3 hrs. instead of 4 hrs. the differ- 
ence in efficiencies would have been considerably 
greater. 


CLASSIFICATION OF TRANSFORMERS ON BAsIS OF 
METHODS oF COOLING, 


Transformers are divided into classes, based 
on their method of cooling, as air-cooled, dry type; 
oil-insulated, air-cooled; oil-insulated, water- 
cooled, and air-blast transformers. The first 
class is manufactured only for small-power ser- 
vice or for instrument transformers. The sec- 
ond class embraces the vast majority of power 
and lighting transformers in use. In the larger 
sizes the oil is circulated by syphon action or is 
pumped through the transformer and auxiliary 
cooling tank. The third class is preferably used 
only in the sizes larger than can be built in class 











954 ELECTRICAL REVIEW 


two. This class is practically applied only where 
there is a cheap supply of cold water, such as in 
hydroelectric stations, or substations located on 
running water at the proper level. The last class 
. is generally used in stations and substations where 
air-blast cooling can be supplied and maintained 





— 











Transformers With Multiple Voltage Taps for Strcet- 
Lighting Service. 


more cheaply than any other cooling arrange- 
ment. Many such transformers have been in- 
stalled where, in view of the rising costs of power, 
they are more expensive in the long run than 
transformers of the second or third class. The 
selection of transformers for a given service de- 
pends primarily upon size. One would not think 








STANDARD TRANSFORMER VOLTAGES FOR DIS- 
TRIBUTION ABOVE 600 VOLTS. 


Primary Secondary 
voltage. voltage. 

7 | eer eee mere are eae nes 2,300 
WM Se oc oh age chines Sap ceaeen een eae 2,300 
WROD S66 ok. vice ones bok no bees eaehabeae 2,309 
SD 6 bs6 kw Sees sep edrsnoemeasees eee 2,300 
DENOE Bo kk aKbS we Suis eek hcd bho eeeteeheee 2,300 





of air-blast or water-cooled transformers in sizes 
under 200 kw., and, in general, a much larger 
capacity would be necessary to justify installing 
such units. 


STANDARDIZATION OF SIZES, VOLTAGE RATINGS 
AND TAPS. 


In June, 1918. the apparatus committee of the 
National Electric Light Association submitted a 
report proposing new standards for classifying 
transformers as to voltage ratings, sizes, tap con- 
nections, etc., which has been adopted by the 
manufacturers in general. Performance and 
temperature guarantees as prescribed by the 
American Institute of Electrical Engineers have 
also been adopted as standard. 
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In the case of distribution transformers the 
voltages of 460, 575, 2300, 4600, 6900, II,500, 
13,800, 23,000 and 34,500 have been adopted as 
standard. 

All secondary voltages, with one exception, are 
integer divisors of these primary voltages, an ac- 
companying table showing the various values. 
Standards in size of oil-immersed, self-cooled, 
single or three-phase transformers have been 
adopted to include equipment of 1, 1.5, 2, 2.5, 3, 
5, 7-5, 10, 15, 25, 37.5, 50, 75, 125, 150 and 200 
kv-a. capacity. All transformers rated at 2300 
to 115 and 230 volts may be operated with the 
secondary windings either in multiple or series, 
and similarly for 230 and 460-volt secondary 
voltage ratings. 





LARGE INCRFASE SHOWN IN PUBLIC 
UTILITY EARNINGS. 


October earnings reports of public utility 
companies indicate the effect of lower material 
costs and greater efficiency in labor. For the 
first time in months the majority of the prin- 
cipal utilities show an increase in both gross and 
net earnings, and all of them show a material 
falling off in operating expenses. The Cities Ser- 
vice Co.’s gross income for October was $481,189 
more than that for the same month last year, 
while the net earnings amounted to $1,926,589, 
a gain of $485,693 over October, 1919. Gross 
earnings of the Columbia Gas & Electric Co. in 
October showed an increase of $273,241, or 
29.7% over the same month last year; net oper- 
ating revenues were $572,064, an increase of 
$145,378, or 34.00%. The Metropolitan Edison 
Co.’s October gross was $273,474, an increase of 
$68,808. 








Three-Phase, 110,000-Volt: Transformer of European 
Design. 
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Control of Power-Factor on Trans- 
mission Lines 
Eleventh of a Series* of Articles Giving a Review of the Electric 


Power Situation — Objectionable Features and Causes of Low 
Power-Factor — Synchronous Machines and Static Condensers 


By ALFRED STILL 


There are many objections to operating an 
alternating-current power system on low power- 
factor. So far as the transmission lines are con- 
cerned, the current being greater for the same 
actual power transmitted when the power-factor 
is low, it follows that the line losses are greater 
on the lower power-factors. 

The following formula, which neglects the ca- 
pacity and inductance of the line itself, may be 
used to calculate the losses due to ohmic resist- 
ance of the conductors on any balanced polyphase 
transmission line: 

Percentage power lost in any balanced poly- 


W R, 
phase transmission = - mm Oe A 
E,? cos?6 


where W stands for the total watts transmitted, 
E, is the voltage measured at the receiving end 
between any one wire and neutral, and R, is the 
joint resistance of all the conductors in parallel. 

The losses are thus seen to be inversely pro- 
portional to the power-factor of the load. By 
lowering the power-factor from unity to 0.71 the 
line losses would be doubled when transmitting 
the same actual power. 

The voltage drop also increases considerably 
with low power-factor, not only because of the 
greater JR drop caused by the larger amount of 
current, but also because the inductive drop 
comes more nearly in phase with the line voltage 
as the power-factor is reduced, and thus causes 
a greater difference between the pressures at the 
two ends of the line. A reactive drop of only 
4% on unity power-factor would increase to 18% 
on a power-factor of 0.8. This point was referred 
to at the end of the preceding article and it will 
again be discussed. 

Apart from the effect on the line itself, a low 
power-factor is objectionable from the stand- 
point of the generating plant. The size and cost 
of an electric generator is determined by its volt- 
ampere output and not by its output measured 
in terms of true watts. But large turboalternators 
and other alternating-current generators are lim- 
ited in their output by the capacity of their field 
magnets. With low, lagging power-factors a 
large increase of excitation is needed to maintain 
the voltage at the generator terminals, and this 
leads to overheating of the field coils. Thus, on 
low power-factor the loading that a generator 
will stand is generally limited by the field-winding 





-*Preceding articles in this series appeared in the Julv 
17, Aug. 7, Aug. 21, Scpt. 4, Sept. 18, Oct. 2, Oct. 16, 


Nov. 6, Nov. 20 and Dec. 4 issues of Electrical Review. 





heating and the impossibility of maintaining the 
voltage at the alternating-current terminals. This 
is not true on unity power-factor loads, which are 
usually limited by armature heating or. the ca- 
pacity of the prime mover. It is often difficult 
to maintain good voltage regulation on low power- 
factor systems because a large range of exciter 
voltage is required which is not always satisfac- 
torily taken care of by automatic regulators. 
Moreover, the field circuit is usually nearing a 
condition of magnetic saturation when heavy 
loads are taken from the machine at low, lagging 
power-factors, and the magnetic changes are 
slow to follow the changes in the exciting cur- 
rent. 

We thus see that low power-factors lead to in- 
creased initial cost of plant and apparatus, in- 
creased losses resulting in lowered efficiency, diffi- 
culties of preventing field magnets overheating 
and in maintaining proper regulation at the sta- 
tion bus bars, and greatly increased pressure drop 
in the transmission lines. 


Causes oF Low Power-Factor. 


Lagging current components lower the power- 
factor, and since all machinery or apparatus of 
which the magnetic field is produced by alter- 
nating currents drawn from the main system 
must have current components lagging go deg. 
behind the impressed e.m.f., it follows that every 
piece of apparatus of this type connected to the 
supply mains tends to lower the power-factor of 
the system. 

Transformers, induction motors and all mag- 
netic devices operated by alternating currents 
draw from the system lagging currents which in- 
crease the total current necessary to provide a 
given maximum amount of power, and further 
have the objectionable characteristic of demag- 
netizing the fields of the alternating-current gen- 
erators. The magnetizing component of the to- 
tal current in a well-designed static transformer 
is but a small percentage of the total current; 
but in the induction motor the magnetizing cur- 
rent, even at full load, is appreciable, owing to 
the reluctance of the necessary air clearance be- 
tween stator and rotor, which calls for a large 
number of magnetizing ampere-turns on the 
stator. The wattless current component in an 
induction motor may be between 25 and 30% 
of the total current in the stator windings. 

The greatly increased direct-current excitation 
of the generators because of lagging current com- 
ponents in the system may be thought of as sup- 
plying the magnetomotive force for those ma- 
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chines which are connected to the mains and 
require excitation, but are not provided with 
direct-current magnetizing windings. Thus, when 
the power-factor of the load is low, we may 
think of the currents in the generator field wind- 
ings producing not only the flux necessary to 
generate the e.m.f. in the generator, but also 
supplying the magnetomotive force which, by 
the agency of the wattless current, is transmitted 
to the machines and apparatus which require ex- 
citation but are not provided with direct-current 
field windings. 


IMPROVEMENTS IN ALTERNATING-CURRENT IN- 
DUCTION Motors. 


The wattless component of the total current 
may be reduced by using motors which do not 
require strong magnetic fields or by providing 
these machines with independent excitation. 

On 25-cycle systems the wattless currents are 
not so great as on 60-cycle systems, and the lower 
the frequency the smaller will be the wattless 
component of the power necessary to produce 
the alternating magnetic field. Suppose this field 
could be produced by a set of poles excited by 
continuous currents and caused to rotate at the 
same speed as the rotor, the frequency of the 
exciting current being zero, there would be no 
wattless component in connection with it, and 
the motor could operate at unity power-factor. 
It would be possible to go further and by over- 
exciting the motor with this imaginary direct- 
current winding /eading instead of lagging cur- 
rent components could be injected into the alter- 
nating-current system. This idea is the basis of 
recent improvements in motor design and of the 
methods employed to improve the power-factor 
of the alternating-current power distributing sys- 
tems. If in place of the imaginary system of 
separately excited magnets rotating at the same 
speed as the revolving field of the ordinary in- 
duction motor a device is employed to provide 
the excitation, not from the stator windings, but 
from currents supplied to the rotor windings at 
the very low frequency of the rotor currents, 
the same end may be attained. This is the means 
by which Leblanc in 1895 and Heyland in Igo1 
produced exciters and improved induction-type 
motors with power-factors in the neighborhood 
of unity. These methods involve a. commutator 
on the rotor as well as brushes, with higher cost 
of manufacture; but good motors are now avail- 
able to operate at unity power-factor on alter- 
nating-current circuits. The fact that the simple 
and rugged design of induction motor, with either 
squirrel-cage or wound rotor, is still the cause of 
low power-factors on alternating-current systems 
would seem to indicate that the last word has not 
yet been said on the subject of alternating-current 
motors with unity power-factor. 


Pror. Mites WALKER’s “PHASE ADVANCER.” 


Without going fully into the construction and 
possibilities of this device, it is so closely allied 
to the matter of improved motor design that a 
few words should be said about it. 

Professor Walker first described his “phase ad- 
vancer” in 1908. It is not a motor, but a machine 
of the type proposed by Leblanc, which will pro- 
vide the exciting current to the rotor of an ordi- 
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nary induction motor and so cause it to operate 
at near unity power-factor. 

A three-phase machine of this type has an arm- 
ature core similar to that of a direct-current 
motor, and has a commutator with three brushes. 
There are also three (or a multiple of three) 
poles wound with a main winding connected with 
the rotor circuit of the induction motor, and a 
compensating winding is placed in slots in the 
pole face to prevent field distortion and improve 
commutation. A machine of this kind will so 
modify the phase of the currents in the rotor 
that these currents will provide the rotating field, 
and wattless currents will not be drawn from the 
supply mains. 

Notwithstanding the introduction of improved 
motors and phase advancers, the power-factor of 
many supply systems is very low, being fre- 
quently no higher than 0.8, and sometimes as low 
as 0.7. This is because such systems are supply- 
ing load through inductive transmission and dis- 
tributing lines to transformers which, in their 
turn, are connected to a load which is not all 
non-inductive, but includes alternating-current 
arc lamps and induction motors without power- 
factor connecting devices. 


Use or STATIC CONDENSERS TO CoRRECT POWER- 
FACTOR. 


If the induced e.m.f.’s which produce lagging 
current components are balanced by equal but 
opposite e.m.f.’s which tend to produce leading 
current components, the power-factor of the sys- 
tem may be unity, notwithstanding the low power- 
factor of much of the apparatus connected to the 
lines. This suggests the use of electrostatic con- 
densers to draw leading currents from the mains. 
This they would be able to do satisfactorily if . 
they could be built of sufficient capacity and to 
withstand the high pressures of modern trans- 
mission systems at a reasonable cost. It is quite 
feasible to manufacture oil-cooled condensers for 
use on pressures up to 60,000 volts or even higher, 
but they are very costly, and not so reliable as 
other apparatus available to perform the same 
function. There is always danger of overheating 
through dielectric losses which are considerable 
in these high-voltage electrostatic condensers. 


OverR-ExciITED SYNCHRONOUS MACHINERY FOR 
Power-Factor CorRRECTION. 


Synchronous motors (as on motor-generator 
sets and rotary converters, where a continuous- 
current load is required) and synchronous con- 
densers, the latter being merely “idle” motors, 
may all be used for power-factor correction. 

It is well known that a synchronous motor 
when under excited will draw from the alter- 
nating-current mains lagging components of cur- 
rent which will provide the ampere-turns of 
excitation to maintain the flux in the air gap at 
the required amount. It therefore follows that 
if the direct-current ampere-turns are increased 
beyond what will produce the correct strength of 
field to provide the necessary back e.m.f. a lead- 
ing current component will be drawn from the 
supply mains to demagnetize the field and keep 
it of the required strength. A small additional 
capacity will render any synchronous motor avail- 
able for this service. If there are no synchro- 
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nous motors forming part of the load of a power 
system, synchronous condensers may be provided 
of sufficient capacity to supply, with over-excited 
fields, the e.m.f. necessary to annul the lagging 
components of current in the system. In such 
a case it is important to study the economics of 
the situation to be certain that the expenditure 
on such machinery will be justified on economic 
grounds. 

It is not always necessary to bring the power- 
factor up to unity, as a power-factor in the neigh- 
borhood of 0.9 is not usually very objectionable. 
The very low power-factors are, however, un- 
economical and undesirable. The rotary con- 
verter—which is, of course, only available where 
continuous currents are needed—has a high effi- 
ciency and serves admirably to correct the power- 
factor of the system. 

A large wattless current may be needed to 
change the power-factor from 0.9 to unity, but 
only about one-quarter of this amount will change 
the power-factor from 0.8 to 0.9. That is why 
it may not always be desirable to aim at improv- 
ing the power-factor beyond about 0.9. It has 
been shown that the control of power-factor is 
obtained by balancing any excess of inductive 
reactance with condensive reactance, or vice 
versa. With a changing load at the end of a long 
transmission line, the power-factor at any given 
point on the line is continually changing, even 
if the power-factor of the load remains constant ; 
and the most convenient means of providing the 
reactance necessary to maintain a constant and 
improved power-factor. is to install synchronous 
motors which can be made to draw leading or 
lagging currents from the line by over- or under- 
exciting their field magnets. 

In Fig. 1, B is a synchronous generator’ con- 
nected as a “booster” and provided with field 
regulation in order to control the voltage. It is 








Fig. 1. 


direct-eoupled to the synchronous motor (M) 
which is .provided with field regulation in order 
to control the power-factor. The machine M 
serves exactly the same purpose as would a static 
condenser connected across the lines. Let us 
now consider how, when it is not necessary to 
control power-factor independentiv of voltage, 
the single machine marked M in Fig. 1 may be 
used for voltage control without the addition of 
the second machine, B, connected in series with 
the line. 


Use or SyncHRONOUS REAcTORS TO CONTROI. 
THE VOLTAGE. 


In the preceding article it was shown that, by 
altering the power-factor of the line, the changed 
phase relations of the various e.m.f. components 
will lead to a change in the line drop. In other 
words, by changing the power-factor—or the 
phase difference between the line current and 
e.m.f.—the inductance of the line and of such 
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apparatus as transformers connected thereto can 
be utilized to provide the required voltage com- 
ponent. This is best explained with the aid of 
vector diagrams. 

In Fig. 2, the regulation diagram of a trans- 
mission line has been drawn, with the total pres- 
sure drop (OD—OB) indicated by lines showing 
separately the “in-phase” and “wattless” com- 
ponents of the total line current. Thus, if E,, J, 
and cos @ stand respectively for the “star” volt- 
age, the line current, and the power-factor at the 
receiving end, the JR and /X drops due to the 
“in-phase” component, ON, of the current are 
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Fig. 2. 


CB and HC, respectively, while the JR and 1X 
drops due to the “wattless” component, NA, of 
the current are GH and DG, respectively. The 
pressure necessary at the generating end is 
V,= OD, and the pressure drop is DF = V,— 
E,. If, now, we can—by means of over-excited 
synchronous machinery—so change the power- 
factor that the point D will fall on the dotted 
circle of radius OB, we shall obtain the condition 
of constant voltage, i.e., the same voltage at the 
generating as at the receiving end of the line. 

Assuming no change in the load current J, the 
impedance triangle BCH will also remain unal- 
tered; but by drawing a leading “wattless” cur- 
rent from the line the current component NA can 
be not only annulled but actually reversed, thus 
making the line current lead the receiving-end 
voltage, thereby changing the voltage drop due 
to the reactive component of the current into a 
voltage rise. This is shown in Fig. 3, where the 
excitation of synchronous reactors, connected 
across the line at the receiving end, has been in- 
creased until the leading component of the line 
current is equal to OK. - The resultant current is 
OM, with a leading “wattless’ component NM, 
giving the impedance triangle HGD, which 
throws the point D on the dotted circle and makes 
Vi = E,. 

This is the principle of constant-voltage trans- 
mission with the pressure regulation obtained 
by providing the necessary number of variable- 
field synchronous motors at suitable points on the 
transmission line, but mainly at the receiving end 
where the heavy load is taken off. By this 
method, the reactance of a long line—usually an 
objectionable feature tending to limit the size of 
individual conductors—is actually necessary to 
the proper regulation of the voltage. The ma- 
chines used as synchronous condensers may be 
synchronous motors from which mechanical 


power is obtained, or they may be rotary con- 
verters or machines specially designed for no 
other purpose than to regulate the amount and 
direction of the “wattless” current, in which case 
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they would be installed in the receiving point sub- 
stations and would be run “idle.” The power- 
factor will not necessarily be unity, but the im- 
provement in the power-factor will generally per- 
mit of more energy being transmitted along a 
given line than would otherwise be permissible 
or economical. The most economical cross- 
section of conductor may be‘used without regard 
to pressure drop, because where a drop of Io to 
15% would be about the upper limit with the 
older systems of regulation, a drop of 25% (due 
mainly to the inductance of the line) can be taken 
care of by synchronous reactors. 

The charging current of the line was not re- 
ferred to in connection with the diagram Fig. 3, 
but it is evident that it must to some extent be 
helpful in reducing the necessary size of the 
synchronous motors, of which the capacity is 
determined by the amount of “wattless” current 
that they are able to provide. 

The regulation of power-factor (and _ inci- 
dentally of the voltage) by means of synchronous 
motors is not applicable to short-distance small- 
power transmissions, and even on long-distance 
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lines transmitting large amounts of energy, the 
engineer should be careful to consider the whole 
problem from the economic point of view: there 
are a great many factors to be taken into account, 
among which reliability of service and mainte- 
nance costs are not the least important. A 
notable instance of voltage control by this method 
is the transmission line from the hydroelectric 
plant at Point du Bois in Canada to the city of 
Winnipeg where two 6000-kv-a. synchronous mo- 
tors with automatic regulation are installed for 
the sole purpose of regulating the voltage by 
power-factor control ; the line pressure at the gen- 
erating station remains constant. 

Before deciding to install synchronous ma- 
chinery to control the voltage and power-factor 
of a transmission line, it is important, as already 
mentioned, to consider the increased cost due to 
such machinery over alternative methods of pres- 
sure control, and compare this with the capital- 
ized cost of the saving in transmission and other 
losses due to the improved power-factor. A 
point which should not be overlooked is the pos- 
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sibility of synchronous machinery falling out of 
step, and so causing troubles and interruptions te 
supply which are best avoided by installing no 
auxiliary apparatus which it is possible to\de 
without. 





CHRISTMAS SELLING CAMPAIGN OF 
Ss. E. D. IN FULL SWING. 


The holiday campaign of the Society for Elec- 
trical Development is in full swing, and the 
Christmas selling slogan, “Say Merry Christmas 
Electrically” is being spread broadcast by central- 
station companies and electrical merchants taking 
part in this movement. The society has con- 
ducted many campaigns in the past, but from 
present indications this 1920 Christmas drive 
promises to eclipse all previous selling movements. 
As in previous campaigns, the society supplies a 
certain amount of advertising material free to its 
members. Non-members, however, are required 
to pay only the actual cost of producing and dis- 
tributing the material which they may want 
to use. 





INSURANCE POLICY AS CHRISTMAS 
GIFT FOR EMPLOYES. 


A life insurance policy with the premiums on 
it paid by the company is the Christmas present 
which employes of the Public Service Co. of 
Northern Illinois who have been in its service 
longer than three months will receive during the 
holidays. This substitute for the usual turkey 
was made dependent on the choice of the em- 
ployes as expressed in a general vote taken last 
month. More than 1750 individuals will receive 
policies, the amounts ranging from $500 to $1500, 
according to the holder’s length of service. The 
policies are issued under the group-insurance 
plan. The cost to the company in premiums and 
in the preparation of the necessary details will 
equal $24,000 the first year. 





MERCHANDISING SHOWS STAGED IN 
TWO EASTERN CITIES. 


The electrical contractor-dealers and jobbers 
of Columbus, O., and vicinity were giveri an op- 
portunity of attending a “Better Merchandising 
Show” at the Hotel Chittenden Nov. 30. and 
Dec. 1-2, given by Hughes, Peters & Co., Co- 
lumbus. Shows were also given at the Hotel 
Taft, New Haven, Conn., Dec. 4-8, under the 
auspices of the Hessell-Hoppen Co. The West- 
inghouse Merchandising Bureau is arranging for 
exhibits in some of the large western cities after 
Jan. 1. 


RADIO DEVELOPMENT DISCUSSED AT 
A. I. E. E. MEETING. 


Arthur E. Van Dyck, Radio Corp. of America, 
New York City, addressed the Pittsburgh Sec- 
tion of the American Institute of Electrical En- 
gineers Dec. 14 on the subject of “A Transition 
Period in Radio Communication.” The speaker 
outlined the development of radio by periods and 
the effects of such developments on long and 
short-distance communication, radio telephony, 
direction finding and the use of radio devices in 
other arts. 
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Economies in Power-Plant Operat- 
ing Practice 


Moderate Superheat and Good Vacuum Necessary — Trained 
Boiler-Room Men an Essential Element in Operation—Paper Be- 
fore Southeastern Division, National Electric Light Association 


By C. A. GREENIDGE 


Chief Engineer, ].G. White Management Corp., New York City. 


The objects of power-plant operation, or the 
reasons we have such mechanical aggregations, 
are two in number—to render service and to pro- 
duce profit for investors. In fulfillment these 
two are intimately connected. Plants must ren- 
der service in order to produce profits and, con- 
versely, plants must obtain profit from this serv- 
ice in order to continue to render proper service. 
To render service means to satisfy the require- 
ments of each customer—not merely the maxi- 
mum output at minimum cost, but the maintain- 
ing of an ample supply, close frequency, proper 
voltage and assured continuity are necessary for 
real efficiency. 

To attain these objects requires a co-operation 
between engineering foresight and competent 
direction on the part of the management and 
conscientious labor on the part of the employes. 
This concerted action should be directed toward 
the increase of quality of service and the reduc- 
tion of the costs of production. The tangible ele- 
ments in service, or the outward visible signs, are 
the constant brilliancy of the lamp, the constant 
speed of the motor and the continuity of service. 
The first two conditions indicate constant voltage 
and unvarying speed of the prime mover—the 
former greatly dependent on the latter. Variation 
in speed of the prime mover, excluding that due 
to overload, may be due to several causes all of 
which indicates inefficiency in operation. The 
cause may be governof trouble which can be 
easily remedied. In many cases it is due to fluc- 
tuating steam pressure. Assuming that the boiler 
capacity is ample for the load to be carried, fluc- 
tuation in steam pressure may be due to poor 
firing, improper regulation of air supply or un- 
even supply of boiler-feed water. The first two 
causes are the more difficult to remedy because of 
the poor material available for boiler-room serv- 
ice in this territory. For this reason a greater re- 
sponsibility for the economical use of fuel rests 
on those in charge of plant operation than in dis- 
tricts where more intelligent help is obtainable, 
and makes closer boiler-room supervision imper- 
ative. The uneven supply of feed water can be 
remedied by the installation of feed-water regu- 
lators, many good types being available. An 
even supply of feed water results in feed water 
of even temperature, higher efficiency in boiler 
operation, and more economical use of exhaust 
steam used for heating the water. In the case 
of condensing plants equipped with surface con- 
densers uniform feeding of boilers avoids waste 


of condensates. The installation of feed-water 
regulators is sometimes objected to because the 
fireman becomes dependent on it. Like every 
other boiler-plant auxiliary the feed-water regu- 
lator needs attention. 


EFFICIENCY OR ECONOMY OF SERVICE. 


The economy obtainable in plant operation is 
intimately tied up with the losses, both prevent- 
able and nonpreventable, in the production of the 
service. If we list the losses in the average boiler 
room we get some idea of their proportions, but 
it is safe to say that the total losses are seldom 
less than 25% in medium-size boiler plants. 

Efficient operation of the boiler and the ample 
supply of steam to the prime mover are depend- 
ent on still other things. In the past boiler set- 
tings have been made so low that the gases 
reached the comparatively cold flues or shell be- 
fore combustion had taken place, and the results 
have been plenty of smoke and little steam per 
pound of fuel. Besides being inefficient in oper- 
ation these conditions have caused unfavorable 
comment in our communities. The companies 
with which the writer is connected are now set- 
ting all water-tube boilers of the horizontal type 
with the front headers at least g ft. 6 ins. from 
the floor, so as to largely increase the combustion 
space. 

Good furnace design, however, will be of little 
avail if cracks in boiler settings are allowed to re- 
main open, baffles to remain warped and burned 
out, and tubes to remain covered with soot. The 
question of sufficient draft is very important. 
While it is possible to have excessive draft, this 
is exceptional, and in the past in a great majority 
of cases the draft has been insufficient. 


BorLer-FEED WATER REQUIRES SPECIAL TREAT- 
MENT. 


After all has been accomplished that is possible 
in improving the combustion of the fuel and de- 
livering its heat to the boiler tube the next care 
is with the inside of the tube. In its raw state 


hardly any water is good enough for boiler feed 


without purification. The proper treatment to 
be applied must be determined for each indi- 
vidual plant. Boiler compounds cannot be de- 


pended on for universal relief, since water dif- 
fers in different localities and. its quality varies 
from time to time so that a chemical preparation 
which is effective in one place will probably not 
be effective in another. Even when used at the 
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same place over an extended priod a given com- 
pound will fail to give uniform results. The only 
sure way is to have frequent analyses made and 
apply the remedies which those analyses show to 
be necessary. In Florida water is found which 
contains as high as 50 grains of incrusting solids 
per gallon, and deposits a dense hard scale on 
the tube surfaces. In some places surface water 
from shallow wells or ponds is available. This 
water in some cases can be used successfully 
alone, but in others contains so much tannic acid 
that it is necessary to neutralize it by mixing it 
with deep-well water. Another method of avoid- 
ing scale in condensing plant is the evaporation 
of the make-up water. The cost of this method 
may be derived from an accompanying table. 








STEAM REQUIRED TO EVAPORATE MAKE-UP 


WATERS. 
Lbs. distillate 
produced per 
Arrangement. Ib. of steam. 
nD, WDE yk Gkcddcdedcahebocweue 2.81 
PP MOOL: . occa acs cesce ce owe ee eee ee 2.28 
Se errata hoes ee 1.65 
CS IE Sos si icc winnv added sa eetenksoss 0.90 





Losses in heat transmission will increase with 
the thickness of scale, and for thicknesses up to 
0.125 in. such losses may. reach 12%. It has 
been found that a thin film of grease is more 
harmful than thick scale, because it prevents con- 
tact between the water and the boiler surfaces, 
and every effort should be made to extract oil 
and grease from exhaust steam used for heating 
feed water. The installation of oil separators 
with open feed-water heaters will give relief, but 
this piece of apparatus must. be inspected in order 
to get the best results. 

The chief item entering into cost of power pro- 
duction is fuel, and most of our energies in be- 
half of economy should be directed toward this 
item of expense. The power-plant personnel 
should be urged to study the economical combus- 
tion of fuels. The day when any man who could 
wield a shovel was good enough to be a fireman 
has gone by, and it is necessary to concentrate 
attention on the biggest item of expense and se- 
lect men for the boiler room with as much care 
as is used in selecting men for the engine room. 
Cheap labor in the boiler room is the most ex- 
pensive help to be had, and, as Harrington Emer- 
son says, “Wastes occur because modern indus- 
trial activities are undersupervised, therefore, 
have to be overequipped.” While replacing the 
man’s muscles with a piece of coal we have not 
yet learned that the man’s brains and conscience 
are needed to supervise the acquirement, the 
transportation and the use of that piece of coal. 


Fue. Is Larcest ITEM oF EXPENSE IN POWER-. 


PLANT OPERATION. 


Since fuel is the largest item care should be 
taken to see that the money expended for it pur- 
chases heat and not simply weight. The heat in 
a pound of coal from different mines can vary as 
much as 100%. In this connection it is of inter- 
est to note that the heat in a barrel of fuel oil 
will not vary 8% over a wide range of gravity. 

The necessity for covering all live and exhaust 
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steam piping is too well-appreciated to call for 
extended comment. However, it is known that 
even with the most efficient covering there must 
be some condensation. The ill effects of wet 
steam on the economy of both the reciprocating 
engine and the turbine, and the erosive action of 
wet steam on turbine blades, are well known. To 
overcome these difficulties it is believed that a 
moderate amount of superheat, say at least 75 
deg. F., should be added to the steam so that the 
prime movers may be assured of dry steam. 

Economies effected by high vacuum in the op- 
eration of prime movers, and especially in tur- 
bines, are well known facts. It is necessary there- 
fore that every effort be made to maintain as 
high a vacuum as circulating-water conditions 
will permit, and to meet the conditions with which 
we have to contend in Florida surface condensers 
are used. Condensing equipment when new and 
clean may be ample, but if tubes become clogged 
both the condensing surface and circulating water 
are reduced and low vacuum results. The circu- 
lating water available begins to deposit scale at a 
temperature of about 180 deg. F., corresponding 
to a I4-in. vacuum, but at lower temperatures 
and correspondingly higher vacuums the deposit 
is a soapy sludge which can be removed by 
washing. 


Arr Leaks Cause Low Vacuum. 


The usual reason for low vacuum is air leak- 
age, and frequent inspection should be made of 
all points at which air can be drawn in such as 
piston rod, stuffing boxes and joints in exhaust 





HEAT LOSSES IN AN AVERAGE BOILER ROOM. 





Loss in 

Source. per cent. 
eet Tis) Be AINE oss ee Ss ose Ranet eset vaccen 1.0 
DAGON 5 aby ce chase Saas barca pwie oWelkies ates e sh o00 3.9 
CREDRROR GS on coy a aah one Raed Os bobs Od Ke ewes beww 2.9 
PRSOTARACED CIES: 5 inc io. 55 00 0k0 0 85 50's 0's sewers 0.7 
Air leakage in furnace and boiler ............-..-6.. 9.8 
BECOUS BIL ATO BRRGOS cg 0.0 v0.0 occ SS eeicesezecce 9.8 
Short-circuiting of gases in gas passages of boiler.. 1.1 
SEE Meh CRIT UIFEIUIOD 5G Goo coin, Gch bcs owe b's co ee 38 3.9 
REP RT INON Ss bab bokets oS sick ous tie 4.2 4 Week aw win eee et 5.0 
ineorrect amount Grart Tor lO ©... os ccksan'c 2s 0sies 3.8 
Denker OF WECETORE BECO eo 6. 65 OS eS 0 os kes 0.7 
Total preventable or reduceable losses ........... 42.6 





piping. In turbine operation every loss in vacuum 
must be guarded against, as under uniform con- 
ditions of steam supply a variation of I in. in 
vacuum will increase the steam consumption 3 to 
6%, with corresponding or greater variation in 
fuel consumption. At full load a considerable 
part of the turbine is under vacuum, and at light 
loads practically all of it is. Consequently fre- 
quent attention should be given to gland and seal 
and turbine casting joints; leaks have also been 
found in porous castings, drains, bolt holes, etc. 

The plant auxiliaries are the little things on 
which continuity of service often depends, and 
they should receive the same careful and fre- 
quent inspection as is given to the main units. 
Exciters, boiler-feed pumps and hot-well pumps 
deserve careful consideration if continuous serv- 
ice is to be rendered. Their location in the plant 
is of great importance; they should be easy of 
access and whenever possible should be in plain 
view. If.they are in dark or relatively inacces- 
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cg SE SER eS A ee rare 51.2 61.8 
BM ie sig PGs abs Sb aS 2 F44S OES 29.5 18.8 
Tr io io os ul Soa 5b cen eas 15.8 14.3 
WEIRGRIIRISOOUS, G5 i ose 5a Fae eG bee eee 08 3.5 5.1 
TRAN ANE acl esis 6 fhe «sc wattegiate Hace Oil Coal 
Annual output, Kw-hr...........-s..000> 705,570 681,230 


*All figures are for past 12 months. 


ELEMENTS OF POWER-PRODUCTION COST IN VARIOUS PLANTS.* 
2 


3 4 5 yea 

67.9 68.7 70.4 75.0 69.0 

11.0 19.4 17.9 17.4 18.0 

17.3 6.7 8.1 3.5 9.0 

3.8 5.2 3.6 4.1 4.0 
Oil Coal Oil Coal 
1,604,430 2,208,220 1,710,410 4,347,400 


+Average of large plants with an output of approximately 79,000,00¢ kw-hr. per. year. 





sible places they will be neglected and may fail 
to operate at a critical moment. 


INSTRUMENTS INDICATE OPERATING CONDITIONS. 


Instruments for the boiler and engine room 
which give a comprehensive view of operating 
conditions have been sadly neglected till quite re- 
cently, and even now a large amount of steam is 
generated with the aid of no other instruments 
than a steam gauge and gauge glass. The instru- 
ments which tend to give the operator a strong 
grasp on varying conditions are really siga posts 
on the road to economy, and when properly used 
are very worth while investments. 

Among the most deserving of installation are 
the draft gauge, connected so as to read furnace, 
ash pit and uptake pressures and the drop through 
the boiler; the pyrometer to read flue-gas tem- 
perature, one instrument being connected to serve 
a number of boilers; the CO, recorder, or, where 
expense prevents, an Orsat ; a thermometer in the 
feed line ; some method of determining the weight 
of coal and ash, and a steam flow meter. 

By the use of the indicator varying conditions 
in engine operation can be detected and correc- 
tions made. The vacuum gauge, preferably a 
mercury column, and thermometers for indi- 
cating the inlet and discharge temperatures of 
the condenser circulating water are of great 
assistance in the efficient operation of the con- 
denser and its auxiliaries. 


_ EssSENTIAL Recorps SHOULD BE Kept. 


Only such records should be kept as will be 
really useful. There is a tendency among some 
operators to require the power-plant employes to 
keep numerous records, most of which are filed 
away and never consulted afterwards. A graph- 
ical record wherever it is possible to use such a 
form is favored because it presents fo the eye of 
the employe, much better than a column of figures, 
any change that may take place. It is of primary 
importance that accurate record should be kept 
of output and fuel. A continuous record of fuel 
burned, water evaporated and output is of far 
greater value in showing production cost and con- 
dition of equipment than any spasmodic tests of 
apparatus no matter how thorough the latter. 
Important boiler-room records are quantity and 
temperature of feed water, boiler pressure, draft 
and temperature of gases leaving boiler, time of 
cutting in and cutting out boilers, when and how 
long boilers were blown down. Important en- | 
gine-room records are load carried, vacuum, tem- 
perature of circulating water entering and leaving 
condenser and hot-well temperature. Time of 


starting and stopping units should also be re- 


corded. 
About 15% of the heat in the coal delivered to 





the power plant is lost nonpreventably in the 
boiler ; approximately 80% of this is lost in the 
chimney in maintaining draft. An accompanying 
table shows the distribution of actual heat losses 
in an average boiler room. 





SOOT PRESENT IN AIR IN LARGE 
QUANTITIES. 


Measurements made in Leeds, England, indi- 
cate that factories and domestic chimneys an- 
nually introduce into the atmosphere of that city 
35,000 tons of soot and into the atmosphere of 
the United Kingdom 2,420,000 tons. The meas- 
urements also show that there are 200 lbs. of 
soot suspended in the air over each square mile 
of Leeds, that about 11% of this falls in the im- 
mediate region where it is generated, and that the 
remainder is carried to considerable distances be- 
fore it is deposited. By means of soot gauges 
and from the analysis of rainfall and snowfall, 
fairly accurate determinations have been made 
of the rate of deposit of soot at different points 
on the British Isles. The accompanying table 
gives some of the results. 








TABLE SHOWING RATES OF SOOT DEPOSIT IN 
VARIOUS LOCATIONS. 


Tons per 
Place. year per 
square mile. 

Industrial center of Leeds.............seee0. 539 tons 

Suburban residence section of Leeds......... 26 tons 

Po a a nee 426 tons 
Sutton, Surrey, just outside the metropolitan 

NI ee Aa a ss wha wlatc oth. 4 StU e sie hala eae 58 tons 

CR oid hee aa 6 ohk ab oled aroeie es vedcaeden tales 820 tons 

SESE DOMMIO WIUNRG 6 oo 5 ois ccd viccivesaveccecce 72 tons 





Similar measurements made in the city of 
Pittsburgh showed that the rate of deposit in that 
city varied, according to location, from 595 to 
1950 tons per year per square mile. 





TELEPHONE FINANCE DISCUSSED AT 
ELECTRICAL MEETING. 


At a meeting of the New York Electrical So- 
ciety held Dec. 15 in the Engineering Societies 
building, New York City, H. J. Carroll, New 
York Telephone Co., gave an address on “The 
Telephone, as It Is and Is to Be,” in which he 
discussed the question of telephone. finance and 
its bearing on the future of the telephone service. 





OKLAHOMA UTILITY BUREAU ISSUES 
FIRST NEWS LETTER. 


The Public Utility Information Bureau of 
Oklahoma, of which H. A. Lane, 1107 First 
National Bank building, Oklahoma City, is man- 
ager, has issued its first news letter. It consists 
of suggested newspaper items on public utility 
activities, traction and telephone news and other 
matters affecting utility service. 
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Control Equipment for Direct- 
Current Motors 


Fourth of a Series of Articles on Principles and Application 
of Motor-Control Apparatus — Dynamic Braking — Design of 
Controller Governed by Duty—Advantages of Automatic Control 


By G. J. KIRKGASSER and E. W. SEEGER 


Dynamic Braking Used for Quick Stopping. 
—QOn pumps, fans and such installations it is not 
usually necessary to stop the motor quickly, and 
after power is shut off the motor is allowed to 
drift until it comes to rest. On other types of 
equipment such as elevators, hoists and some ma- 
chine tools it is necessary to stop the machinery 
as quickly as possible after power is shut off. In 
some cases hand-operated brakes are used; in 
others electrically operated mechanical brakes are 
installed. Where the machine must merely be 
stopped quickly, and where a mechanical brake 
is not necessary for holding the load, straight 
electrical or dynamic braking may be employed. 
Dynamic braking is also sometimes used in com- 
bination with a mechanical brake. 

Fig. 19 shows a simple method of obtaining 
dynamic braking. When the single-pole, double- 
throw switch indicated at M is thrown from the 
upper to the lower position the motor is discon- 
nected from the supply circuit and the arma- 
ture is shunted by the resistance R. The motor 
will then act as a generator and impress voltage 
across the resistance R. The power generated 
in this way must, of course, be supplied by the 
stored energy of the machine, which is quickly 
brought to rest. The stopping time can be ad- 
justed by changing the ohmic value of the resist- 
ance R. If the resistance is increased the current 
is decreased, which means a reduction in braking 
torque; therefore the stopping time will be in- 
creased. It is possible to arrive at the same con- 
clusion from the standpoint of energy. If the 
current is decreased the watts (J?R) dissipated 
by the resistance R will be decreased, and it will 
therefore take longer to dissipate the total stored 
energy of the machinery. 

The voltage generated by the revolving arma- 
ture is proportional to the speed, and as the motor 
speed decreases the voltage and the current are 
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Fig. 19. 


Across-the-line diagram showing connections for ob- 
ee dynamic braking when the shunt field is across 
e line. : 





reduced. The braking torque is therefore direct- 
ly proportional to the speed, while the watts dis- 
sipated in the resistance varies as the square of 
the speed. 

Shunt-Field Connections for Obtaining 
Dynamic Braking.—In Fig. 19 the shunt field 
is shown connected across the line, and this is 
probably the simplest and best method for ob- 
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Across-the-line diagram showing connections for ob- 
taining dynamic braking. 


taining dynamic braking. It often happens, how- 
ever, that the shunt field is not designed for con- 
tinuous service. In other cases, where the motor 
operates infrequently, the power loss in the field 
during the idle periods is quite an item. 

When it is not possible to connect the field 
across the line continuously a resistance is some- 
times inserted in series with the field in the “off” 
position of the controller. This decreases the 
heating effect, but also reduces the braking torque. 
It is possible by means of relays to obtain full 
field strength for dynamic braking, and either 
weaken or disconnect the field at the end of the 
braking period. 

Series-Field Connections for Obtaining 
Dynamic Braking.—The connections for ob- 
taining dynamic braking on a series motor are 
usually more complicated than for a shunt ma- 
chine. The reason for this can be seen by refer- 
ring te Fig. 20. When the motor is running the 
circuit is from L, through the “up” contact of 
the switch M, through. the armature and series 
field to the line L,, as indicated by the full-line 
arrows. The counter e.m.f. of the motor opposes 
the line voltage, and when the motor is discon- 
nected from the line the armature will tend to 
make the path of the current around the circuit 
indicated by the dotted arrows. The current of 


. the series field, however, will be reversed, the 


field demagnetized and no dynamic braking ob- 
tained. 
It is apparent that if the series-field connections 


_ are reversed for braking the path of the current 


is through the winding in the same direction as 
when the motor is running, and it will then be 
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possible to obtain satisfactory dynamic braking. 

Fig. 21 shows one method of reversing the 
series-field connections. The full-line arrows in- 
dicate the direction of the current while the mo- 
tor is operating and the dotted-line arrow indicate 
the direction of the current during the braking 
period. . 

The series field is sometimes connected in series 
with a resistance and across the line for braking. 
This method is expensive, because in order to ob- 
tain full field strength it is necessary to draw 
full-load current from the line. 

Graduated Dynamic Braking.—Althouch 
the braking torque can be adjusted by varying the 
braking resistance it is not always possible to ob- 
tain good results with one step of resistance. As 
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Fig. 21. 


Across-the-line diagram showing connections for ob- 
taining dynamic braking on a series motor. 


the resistance is decreased the current is increased, 
and a point may be reached where the value of 
the current is high enough to cause commutator 
trouble. As the current’is increased the torque 
is also increased, and if the braking torque is too 
high the machine may stop with a jerk. For this 
reason more than one step of braking resistance 
is sometimes used, with a comparatively high 
total resistance, which is reduced as the motor 
slows down. 

Controller Duty Governs Design.—The de- 
sign of a controller, whether it is of the manual 
or automatic type, is determined by the service 
for which it is to be used. It is obvious that if 
a controller is merely used to start a motor occa- 
sionally the resistor will not need to have as 
much capacity as it would for speed-regulating 
duty. 

For ordinary starting duty it has been found 
that satisfactory results can be obtained if the 
resistor is designed to be in circuit. 15 seconds 
out of every 4 minutes. For an automatic starter 
it has been found necessary to design the resistor 
for 30 seconds’ duty out of every 4 minutes. Ele- 
vator service is still more severe, and for this duty 
the resistors are assumed to be in circuit 1 out 
of every 4 minutes. For mill duty resistors are 
designed for half-time duty, and speed regulators 
must be designed for continuous duty. 

The contacts and connections can also be small- 
er where a controller is used for starting duty 
only. On the running point full-load current 
capacity is necessary, but on the intermediate 
points smaller capacity parts may be used. An 
example of this is found in the largest sizes of 
hand starters where the intermediate contacts 
are made by a shoe sliding over a copper seg- 
ment. The running contact, however, is usually 
made of a copper-leaf brush. 

Methods of Controller Operation.—Control- 
lers can generally be placed in one of two classes, 
depending on the method of operation. Manual 


contrallers are those in which all of the functions 
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of the controller are directly under the control of 


the operator. Automatic equipments are those 
in which some or all of the functions are inde- 
pendent of the operator. Manual controllers 
have been more common than the automatci types, 
and are used principally because of their sim- 
plicity and lower first cost. Speed regulators are 
generally manually operated. For small motors 
which are started infrequently manual starters 


_ are usually satisfactory. Automatic controllers, 


however, have a number of distinct advantages 
over the manual types. 


Automatic Controllers Offer Advantages.— 
When a manual controller is used it is possible 
for a workman to operate the controller so rap- 
idly that the motor is practically connected to the 
line without resistance in series, and damage to 
the motor may result. With an automatic con- 
troller the acceleration of the motor is indepen- 
dent of the operator, and there is less possibility 
of abusing the motor and the machinery which it 
is driving. ; 

Safety is, of course, one of the most important 
considerations, and if an automatic starter is used 
there is no necessity for the operator to come in 
contact with live parts. The same protection can 
be provided with a properly inclosed manual 
starter. 

It is often possible to save valuable floor space 
by using an automatic controller which may be 
placed at any convenient point with only a push- 
button station or other control device placed at 
the machine. 

When an automatic starter is used the operator 
merely presses a button and the motor starts and 
accelerates, while with a manual controller it is 
necessary for the workman to operate the con- 
troller handle until the equipment is up to speed. 
The automatic equipment not only saves time but 
allows the operators to give his undivided atten- 
tion to the machine. 

When automatic controllers are used it is a 
comparatively simple matter to add safety devices 
for the protection of the operator, motor and 
driven machine. Limit switches, emergency stop- 
ping stations, overload relays, etc., can be con- 
nected in series with the trip-coil circuit of the 
starter. 

The use of automatic starters often eliminates 
the necessity for an attendant. This is especially 
true of air-compressor and pumping installa- 
tions. On a pumping equipment the starting and 
stopping of the equipment is governed by a float 
switch or pressure switch. 

It is sometimes necessary to have the point of 


control some distance away from the motor. If 


a manual controller is used under these condi- 
tions it is necessary to carry the main current 
from the motor to the point of control, and the 
cost of copper in this case would be excessive. 
If automatic control is employed it is only neces- 
sary to run pilot wires between the point of con- 
trol and the motor. 

On extremely large equipments, and on me- 
dium size equipments which are started frequent- 
ly, automatic starters are often used because a 
manual equipment would be hard to operate, 
while an automatic controller can be operated 
from a push-button station or master switch. 


Overload Protection.—Nearly every motor 





964 


and controller is provided with a service knife 
switch and fuses, and in a great many cases these 
fuses are the only overload protection used. 
Fuses are objectionable because in case of over- 
load it is necessary to go to the switchboard and 
replace them. The expense of renewals has also 
been a considerable item, but since the advent of 
the renewable fuse this is not so serious. 

Circuit-breakers are sometimes used in prefer- 
ence to knife switches and fuses, and positive 
protection can be obtained in this way. The ordi- 
nary circuit-breakers, however, trip out on mo- 
mentary peaks of current which do not damage 
the motor. A circuit-breaker must either be pro- 
vided with some means of preventing tripping on 
momentary currents or set so high that it affords 
no protection from continuous overload. It is 
now possible to obtain breakers with time-limit 
attachments, and if these are used the tripping 
point can be set low enough to protect the motor. 

The use of relays for overload protection is 
quite common. When used with manual con- 
trollers the relay opens the circuit of the no- 
voltage release coil, and on automatic controllers 
the relay usually opens the coil circuit of the 
main magnetic contactor. Further discussion of 
overload relays will be given later. 





CONTRACTOR-DEALERS OF IOWA TO 
MEET IN DAVENPORT. 


The Iowa State Electrical Contractors and 
Dealers’ Association will hold a meeting in Dav- 
enport the latter part of January. Louis L. 
Corry, Davenport, was named chairman of the 
general committee on arrangements; F. Thomas 
Turner secretary, and R. L. Stiles, treasurer. 
E. Kunkel will be in charge of the program and 
F. E. Downing will look after the entertainment 
features. 
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ELECTRICAL REVIEW 


The diagrams showing developed water-power indicate the 
great importance of S*Maurice,S*Lawrence and. 

tt should be noted that the figures ithe Total 
column in this diagram,are the estimated amounts of 24-hoer 
these amounts can be much increased, 
the increase dependihg upon the amount of artficial 
available, the economic head that may be developed and the 
Aature of the industries utilising the power 
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Central Stations and Total Water-Power Resources In Canada. 
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INDUSTRIAL PROBLEM DEBATED AT 
ELECTRICAL MEETING. 


A mass meeting of the electrical industry was 
recently held at the Academy. of Music, Phila- 
delphia. The meeting was for the purpose of 
securing better relations between employers and 
employes in the industry, and was addressed by 
men prominent in the public affairs of the city. 
Washington Devereux, chief electrical inspector 
of Philadelphia, presented a resolution on behalf 
of the Electric Club of Philadelphia, asking for 
greater co-operation between employers and em- 


ployes. 





CANADA RANKS SECOND IN DEVEL- 
OPED WATER POWERS. 


According to a recent study of the water-power 
resources of different countries, Canada has the 
greatest per-capita water-power development of 
any country in the world excepting Norway. This 
development is 0.26 hp. per capita, while that of 
Norway is 0.54 hp., and of the United States is 
0.07 hp. The United States, with 30,000,000 
hp. available, leads the world in potential and 
developed water-power resources, Canada rank- 
ing second. 

The accompanying chart, which was prepared 
by the Canadian Commission of Conservation, 
presents a concrete picture of Canada’s “white 
coal” resources and their development. In gen- 
eral, Canadian water powers are applied to three 
uses: (a) municipal purposes, (b) for manufac- 
ture of pulp and paper, and (c) for electrochem- 
ical and similar processes. Of the developed 


water power about 78% is used for municipal 
purposes, about 14% for the pulp and paper 
business, and about 8% for electrochemical or 
similar processes. 





The diagrams show the a ate capacity ef the central 
station plants in the various Somnath phy inctudes five 
degrees of longitude. Thus. the most easterly indicates the capacity 
of such plants in Canada between long. 60 W and 65°W; the second 
the capacity of plants between long. 65°W.and 70°W ete. 
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Integrating Wattmeter Accuracy 
and Testing Practice 


Setting of Permanent Magnets an Important Factor in Accuracy— 
Dust Influences Meter Action — Bearings and Lubrication Need 
Attention—Accuracy Specified in Rules, Ordinances and Statutes 


By W. K. HERVEY 


Superintendent, Water and Light Department, Lindsborg, Kan. 


All companies furnishing electric service for 


general distribution are dependent upon electric ~ 


watt-hour meters for the measuring of the power 
consumed, from which the amount due to the 
company is calculated. Considering the impor- 
tance of the meter with regard to the financial 








MAXIMUM WATT-HOUR-METER ERRORS ALLOWED 
BY COMMISSION REGULATION. 


State. Allowable error. 
APIRONE. | oc Suldnitisingea us 3% os * ae load, half load or full 
oad. 


2% average error. 
CONMGECICEE | s45). i0c:450 2% at heavy load. 

4% at light load. 

4% on commission test. 
District of Columbia..4% 


TURE: 565 srk. Pinos a sas 4% average rror. 
FEE 65h one. bsg esadee's 4%, on iight, half or full load. 

4% on commission test. 
MAPYVIOW 0. i565 dds cans 1% adjustment. 
. 2% in service. 
RIED © 6058 Ste Cae et 4% of correct registration. 
MORTON. oo di5c siccss e's 4% between one-tenth and full load. 
NOVAS © 66 fa5 dees ss sec 2% on normal load. 

3% on one-tenth rated meter ca- 

pacity. 

New Hampshire ..... 4% on light, normal or heavy load. 
NOW JCPHOY. o 6.060005 4% on light. load or heavy load. 
CUOMO, Sod she eG cee us 4%, 
Pennsylvania ........ 4% average on light and heavy load. 
WaASRIMBION «oi. o6 cet 4% on one-tenth or full load. 
West Virginia ....... 2% on light load or heavy load. 
WIEORBIA§ 0. scecwicave 4% between one-tenth and _ full 


connected load. 





interest of the company it receives a minimum of 
attention and care, and if every periodic reading 
-is higher than the previous one the meter is gen- 
erally considered to be correct. This condition is 
found more often among the small municipal 
plants and the small towns supplied by the trans- 
mission lines than on the larger systems. Many 
states and the principal cities have enacted laws 
or ordinances governing the testing of watt-hour 
meters, and the allowable variation in accuracy is 
definitely specified. A summary of such laws and 
ordinances is shown in an accompanying table 
which shows a variation in the allowable accu- 
racy from 2% to as high as 4%. All manufac- 
turers test and adjust their meters before ship- 
ment to within the limits of 2% error, either fast 
or slow, on any load condition suitable for that 
meter. 

A summary of meter accuracy showing that 
watt-hour meters do need, attention, and that the 
central-station company is benefited by the test- 
ing is shown in an accompanying table. A cor- 
rect meter not only keeps the good will of the 
customer but increases the revenue of the oper- 
ating company, and to maintain a high standard 
of accuracy it is necessary that all meters be 
tested either previous to installation or imme- 





diatély thereafter and at regular periods of time 
as long as the meter remains in service. With 
single-phase a-c. meters, such as are generally 
used for residence and commercial lighting, the 
schedule for periodic testing recommended re- 
quires that meters of a rated capacity exceeding 
25 amperes be tested at least once every 24 
months, and meters of 25 amperes and less be 
tested every 36 months or less. 

From the results shown in the accompanying 
table it is readily seen that meters should receive 
attention and periodic testing while in service. It 
is necessary therefore to understand the simple 
mechanical and electrical construction of the 
meter and the reasons for failure to register cor- 
rectly, together with the method of testing and 
adjustment. 


ESSENTIAL PARTS AND OPERATION OF INDUCTION- 
Type METERs. 


The essential parts of the induction-type watt- 
hour meter are the stationary element comprising 
the electric and magnetic circuits, the rotating 
element, a registering mechanism and the retard- 
ing magnet. The electric circuit is divided into 
two separate parts, one consisting of a coil made 
up of a large number of turns of fine wire con- 
nected across the circuit. The other part con- 
sists of two small coils of heavier wire connected 
in series with each other and in series with one 
of the wires of the circuit. These two sets of 
coils are wound on a laminated soft-iron core of 








MAXIMUM WATT-HOUR-METER ERRORS ALLOWED 
BY STATUTE. 
So 
error in 
State. per cent. 
UNM acre. ol ooo sai" Lie ake Be eee 


Marylan 
OP ee oa one, ee 
NNER ies arin ie fs cts eo ein Seco arte nes the es 


IN MRR a oor ns ag < Sinead. o bcos mba 
TINGE 3. 253 So ce Se Ye é 
SWI RMEENR TR 5. 3 0-5 cwiara Ee oiae etihe ¢ sia.daimii's eee 
VUNITNE ST e g S er ee ecg cars 


my 


rs 


NWO doL POL POO 





irregular shape, depending upon the make of the 
meter, which serves as a path for the magnetic 
lines of force set up by the action of the coils. 
The rotating element consists of an aluminum 
disc or ring mounted on a light spindle and sup- 
ported by some form of as near a frictionless 
bearing as it is possible to design. Only two dif- 
ferent forms for the lower bearing are now in 
general use—the pivot bearing and the ball bear- 














ing. The upper bearing is of the pin type, con- 
sisting either of a small steel pin extending from 
a brass screw into a recess drilled in the upper 
end of the spindle, or the bearing is reversed 
having the pin a part of the spindle and fitting 
into a hole drilled into a brass screw mounted 
above the upper end of the spindle. This bear- 
ing is lubricated by the placing of several discs 
of billiard cloth saturated in clock oil in the bot- 
tom of the recess in the upper end of the spindle 
with which the end of the pin comes in contact. 


Two Types oF BEARINGS IN CoMMON USE. 


The pivot bearing consists of a small cup- 
shaped jewel mounted in a suitable fitting which 
is supported by the frame of the meter. The 
end of the spindle has a special fitted point which 
rests in the cup jewel. A ball bearing consists of 
a lower jewel similar to that used with the pivot 
bearing and a similar cup-shaped jewel fitted to 
the lower end of the spindle. A small steel ball 
is placed between the two jewels. The friction 
of the two types is nearly equal. Sapphire has 
been extensively used for jewels, but recently 
diamond has been used and shows better wearing 
qualities together with less friction than the 








MANIAMIUM WATT-HOUR-METER ERRORS ALLOWED 
BY CITY ORDINANCES. 
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sapphire jewel. This bearing should be cleaned 
and oiled with high-grade clock oil whenever the 
meter is given its periodic test. The registering 
mechanism consists of a reduction-gear train 
which reduces the speed of the disc to that of the 
first registering dial, the dial train, and the dials. 
The parts of the mechanism are usually made of 
hard brass and are gold plated to prevent cor- 
rosion. . 

The permanent magnets—one in some meters 
and two in others—are mounted so that their 
position may be adjusted relative to the position 
of the aluminum disc, thus increasing or decreas- 
ing the retarding effect by changing the value of 
K or ¢ in the equation 

T = K?? 
where 7 is the retarding torque on the disc or 


ring, K is the speed of the disc or ring through .- 


the magnetic field, and % is the strength of the 
magnetic field. It is evident that a small change 
in the value of % will be an important factor in 
changing the retarding effect and, indirectly, the 
accuracy of the meter. For this reason the manu- 
facturers use special care to see that only steel 
which will retain its magnetism indefinitely is 
used for the magnets. 

All reliable manufacturers make every effort 
to produce an electric meter which will retain its 
accuracy indefinitely, but some defects are always 
liable to occur even after the meter has left the 
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factory. Certain parts of the meter are more 
liable to be the cause of its failure to register 
correctly than others, though the cause may be 
due to the partial or complete failure of any of 
the essential parts of the meter as previously 
listed. 


CurRRENT CoiLs Not OFTEN SUBJECT TO FAILURE. 


Failure in the electrical circuit usually occurs 
in the potential coil, resulting in the insulation 
being more or less completely destroyed. Such 
trouble can be remedied only by placing a new 
coil in the meter. The failure of the current coils 
is always possible, but with the circuits properly 
protected by fuses the circuit is usually opened 
whenever there is an overload before any mate- 
rial damage is done to the meter. Care should be 
taken to see that all terminals and contact screws 
are tight before the meter is installed. 

The meter case is intended to be dustproof, but 
on examination of many meters which have been 
in service where they have been exposed to un- 
favorable conditions there is usually more or less 
dust collected inside of the meter. This is espe- 
cially true in meters where it is necessary to re- 
move the main cover to connect the various wires. 
Dust on the revolving element results in a change 
in its weight, and a corresponding increase in 
the amount of friction, with a loss of accuracy 
on light loads. Dust in the bearings causes exces- 
sive friction and impairs the accuracy accord- 
ingly. Cases have been cited where small 
spiders have spun webs inside of the meters and 
also where ants have gained an entrance and de- 
stroyed the meter completely. 

When dust is detected the meter should be 
cleaned as thoroughly as possible and the bearings 
oiled. Cleaning and oiling of the bearings is im- 
portant for the highest accuracy, and every meter 
should have the bearings cleaned and oiled’ at the 
time of the regular periodic test or at intervals 
not to exceed 36 months. For this purpose a 
high-grade watch or clock oil should be used, and 
care must be taken that an excess of oil is not 
applied. A satisfactory method is to take a piece , 
of cloth absolutely free from lint which has been 
partially saturated with the oil and wipe the parts 
of the bearings with this cloth. The wiping will 
not only remove any particles of dust adhering to 
them, but will leave a film of oil which will be 
found sufficient for the lower bearings. A small 
drop of oil may be put into the upper bearing and 
will be absorbed by the discs of billiard cloth, but 
care should be taken that an excess of oil is not 
applied. It is obvious that the parts must be 
properly reassembled and tested after oiling. 

The registering mechanism is practically free 
from defects, and if the meter is kept free from 
dust it will not impair the accuracy of the meter. 
Any corrosion on the reducing gear would be 
liable to cause a retarding effect, or to completely 
stop the meter, and to prevent this the manufac- 
turers give all parts of the gear train and dial 
train a thin gold plating. 


TREATMENT AND TIME INFLUENCE 
MAGNETS. 


RouGH 


Only rough treatment will impair the perma- 
nent magnets. Magnets may weaken slightly with 
age or rough handling, but with the material now 
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used the original magnetism is retained indef- 
initely. Shop tests previous to installation often 
find meters in which the magnet has not been 
properly secured at the factory so that the jarring 
in shipment has caused it to shift its position 
enough to cause the meter to register incorrectly. 

Meters may be tested by the use of an indi- 
cating wattmeter and.stop watch, and where more 
information is desired an indicating ammeter and 
voltmeter may be used. The indicating watt- 
meter will show the number of watts actually 
consumed at the time of reading, and with a 
steady load and constant voltage on the line the 
number of watts measured by the integrating 
wattmeter can be calculated by knowing the meter 
constant and the number of revolutions of the 
disc during a given period of time. The meter 
constant is usually painted on the meter disc, or 
can be found as a permanent mark elsewhere on 
the meter. By counting the number of revolu- 
tions of the disc during a given time the number 
of watts may be calculated by the accompanying 
formula. 

3600 X KX R 

Watts = 





S 


where 3600==number of seconds in an hour, 
K =meter constant as marked on the meter, 
R—=number of revolutions counted, and S = 
number of seconds required for the disc to make 
R revolutions. 

The accuracy of the meter can then be calcu- 
lated by the formula 

100 X calculated watts 





% accuracy = 
Indicating-wattmeter reading 


RoratTInGc STANDARD FOR METER TESTING. 


A method much simpler, more flexible and 
equally as accurate involves the use of the ro- 
tating standard testing set. This set consists 
essentially of a special induction-type wattmeter 
element with a pointer attached to the disc spin- 
dle so that its revolutions may be counted, and by 
having the pointer revolve over a dial divided into 
100 equal divisions so that fractions of revolu- 
tions can be accurately read. An external cord 
and switch are connected to the potential circuit 
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Connections for Testing Meter With Rotating Standard 
Set. 


of the meter so that the meter may be started and 
stopped by the operator while at some distance 
from the meter. This meter possesses the ad- 
vantage that its registrations are independent of 
any error due to fluctuating voltage or current 
during the time of the test. 
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For testing meters in residences it has been 
found desirable to have the meter tester equipped 
with some means of supplying the loading desired 
independent of the house load. The method of 
using the customers’ load not only destroys the 
good will of the consumer, but requires too much 
additional time going over the circuit turning on 
and off the load as required. The test should be 
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Cennections for Testing Meter With Portable Indicating 
Instruments. ; 


made covering the following percentages of the 
rated capactiy of the meter: Full voltage and 
no current—creepage test; 2% rated current—to 
test for smooth and continuous running of the 
meter disc; 10% rated current; 20% rated cur- 
rent; 50% rated current; 100% rated current, 
and 150% rated current. 

Test at 20, 50 and 150% rated current may be 
omitted, but no meter should be considered tested 
on which its accuracy at full load and light load 
is not definitely known. As creepage is one of 
the most common complaints of customers, the 
meter tester should be required to definitely check 
this test. A meter is considered as creeping when 
the disc makes one complete revolution in 5 min. 
or less. 

In comparing statistics prepared by the New 
York Public Service Commission and the Na- 
tional Electric Light Association it is found that 
the percentage of meter accuracy has been highly 
improved during recent years. But the meter is 
at best only a delicate instrument, and should 
therefore not be neglected since it has such a vital 
bearing on the financial revenue of the operating 
company. 





SITUATION IN GERMAN ELECTRICAL 
INDUSTRY. 


A director of the Siemens-Schukert, one of 
Germany’s large electrical engineering and con- 
struction firms, recently made a survey of the 
situation in this industry. He states that in 1920 
not more than 30% of the pre-war production of 
high-tension cables will be turned out in Ger- 
many. The situation in the wire, motor and in- 
stallation industries is also bad; power plants are 
placing but few orders, apparently being uneasy 
over the question of socialization. The outlook 
for business with the street-car companies is dis- 
couraging, constant increases in wages having 
prevented the purchase of any new cars. In 1919 
the value of lamps produced amounted to 70,000,- 
000 marks. Before the war 50% of Germany’s 
lamp production was exported, but at present less 
than 25% is exported. It is said that foreign 
competition in the lamp trade is much keener 
than before the war. 
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Distribution Problems of Central- 
Station Companies 


Suggestions Made on Interconnection of Systems, A-C. vs. D-C. 
Distribution, Industrial Service and Voltage Regulation by Com- 
mittee of Association of Edison Electric Illuminating Companies 


That there are economies to be derived’ from 
the interconnection of central stations is beyond 
question, as demonstrated from the numerous 
consolidations of utilities in the past. Practically 
each large utility as it now exists comprises the 
systems of a number of smaller companies which 
have been combined to serve a given territory. 
In this process some of the inefficient plants have 
been discontinued, while others have been re- 
tained for standby or peak-load operation, thus 
effecting large economies in operation and invest- 
ment charges, far outweighing the cost of the 
additions and changes required to combine the 
systems involved. In the same manner the inter- 
connection of the larger systems is bound to fol- 
low for reasons applicable to each local situation. 

While the greatest economies are to be ob- 
tained by interconnecting hydroelectric with 
steam plants, it is important to consider any inter- 
connection which will result in a saving in fuel, 
as fuel materials which are now consumed can 
never be replaced; therefore, any effort toward 
their conservation is of importance to the national 
" welfare. 

The results to be accomplished in each instance 
must vary with local conditions; for example, a 
hydroelectric company normally purchasing a 
large volume of energy from steam plants during 
the normal working hours each day when its 
hydro capacity is insufficient to meet the require- 
ments of its consumers finds it possible in turn’ to 
sell back to the steam-operated plants its entire 
surplus output generated during light-load periods 
when water is available. Further, the hydro- 
electric company is similarly enabled to dispose 
of a large amount of energy during freshet 
periods when otherwise water would run to waste, 
due to the practical inability to provide sufficient 
storage facilities. It is not infrequer.t that the 
amounts of surplus power thus available may 
have an enormous potential value locally when 
fuel supplies are costly and difficult to obtain. 
The economies to be effected by the electrification 
of our railway systems have been dwelt upon at 
length by many authorities on the subject, the 
consensus of opinion being that a saving in fuel 
alone totaling 120,000,000 tons per year would 
result from complete electrification, entirely aside 
from the attainment of other favorable results 
even more important than fuel saving. 


PoINTs OF DISCUSSION ON INTERCONNECTION OF 
DISTRIBUTION SYSTEMS. 


Notwithstanding the many papers and reports 
presented on this subject, there remain many 


points ‘open for discussion among which are the 
following : 

Can lines of 200,000 volts or more be con- 
structed and operated to furnish reliable and sat- 
isfactory service? 

Will such lines be as free from lightning dis- 
turbances as has been contended? 

Will a single-circuit line be satisfactory? 

Where transmission distances are of the order 
of two or three hundred miles, will the amount of 
energy that can be transmitted over such a line 
warrant the investment required for its construc- 
tion and operation ? 

What means should preferably be provided for 
controlling the regulation of energy flowing over 
interconnections where the sending company to- 
day may be the receiving company tomorrow? 
The choice of means at present rests with the use 
of transformer taps, induction regulators, syn- 
chronous condensers, etc. 

Should the frequency of an interconnected sys- 
tem be controlled from a single station? 

What form of rate schedule and basis of charge 
should be used between companies for energy 
transmitted over interconnections? It must 
usually follow that the larger utilities can sell to 
the smaller companies at lower rates than the 
latter can sell to the former. On the other hand, 
the larger companies are not likely to be interested 
in the purchase of energy at prices higher than 
their own costs except in emergencies, when they 
would probably be ready to pay any price for 
energy for relief. Upon what basis should the 
investment required for a given interconnection 
be contributed by the interested parties? 

Should not and cannot all future developments ° 
employ a frequency of 60 cycles? It is believed 
that the answer to this question should be “Yes,” 
since there remains but a single important class. 
of service, viz., the electrification of railway serv- 
ice, which may possibly require some frequency 
other than 60 cycles in some instances where al- 
ternating-current operation is adopted. 

In dealing with future electrification develop- 
ments it is contended that each local utility should 
be vitally interested, for without question railway 
service is logically a utility load. Usually rail- 
way electrification will contribute materially to- 
ward interconnecting various districts in the same 
manner as the railways serve different com- 
munities, 

The design of any distribution system devel- 
oped for railway service should at the outset pro- 
vide for the use of the railway alternating-current 
bus for both railway and general distribution pur- 
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poses where possible, as such design makes un- 
necessary any duplication of lines over the terri- 
tory involved. Where possible use should be 
made of the railway substations for general dis- 
tribution purposes, thus further facilitating an 
economical use of plant investment. 


ALTERNATING-CURRENT VERSUS Dt1RECT-CuUR- 


RENT: DISTRIBUTION. 


From time to time this question has been the 
subject of active discussion as regards the most 
desirable policy to be pursued in further -exten- 
sions.of systems of distribution. It is not un- 
likely that in many cases the executives of the 
larger companies look upon the direct-current 
Edison systems as the cornerstone of the indus- 
try, and that any suggestions looking to their 
abandonment solely for reasons of economy are 
not received with much enthusiasm. While it is 
inadvisable to broadly recommend such a course, 
a definite boundary should be established in all 
the larger systems beyond which no extensions 
of the direct-current system shall be made. The 
entire question may be said to rest on the success 
with which alternating current may be used in 
place of direct current for general use. 

In certain locations the answer has been found, 
since in one of the larger systems the boundary 
of the direct-current territory has been moved 
twice within five years, the present area inclosed 
by this boundary being only 22% of the area 
originally served by direct-current service. In this 
particular system alternating-current service is 
supplied in certain portions of the direct-current 
district for loads in excess of 45 kw. on five- 
year contracts embodying special conditions. In 
another of the systems 15% of the area of the 
direct-current territory supplies 85% of the low- 
tension direct-current load. It is obvious that 
the boundary in this case should be drawn to in- 


clude but 15% of the present direct-current area. . 


It must be admitted in advance that a low- 
tension direct-current system is inherently better 
adapted for general use and when properly in- 
stalled and supplemented with storage-battery re- 
serves affords a larger measure of insurance for 
continuous service than is possible with any 
alternating-current system. 

It must further be admitted that alternating- 
current service is not well adapted to certain 
processes such as high-speed elevator service, 
variable-speed tools, etc., although the advances 
in the art are rapidly overcoming many of the 
difficulties previously experienced with. such de- 
vices. Recently a representative of one of the 
largest elevator manufacturers expressed confi- 
dence in the ability to produce satisfactory alter- 
nating-current elevator equipments to operate at 
speeds up to 400 ft. per min. for approximately 
the same price as for direct-current equipments. 
This appears to be the maximum speed attainable 
at present to compare with 700 ft. obtained with 
direct-current machines, yet with new develop- 
ments continually appearing it may only be a 
question of time when the difference in favor of 
the direct-current system may be eliminated and 
the systems rest on an equivalent basis. 
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Recent practice has indicated the desirability of 
using motor-generator sets in connection with 
battery charging, electrolytic processes, moving- 
picture machines, variable speed tools, etc.; in 
general, it is confidently asserted that more than 
80% of the utility loads are served directly by 
alternating-current service. 

Finally, it cannot be denied that the investment 
and operating costs for a given direct-current 
system with the customary storage-battery re- 
serves is far in excess of an alternating-current 
system of equivalent capacity ; therefore, custom- 
ers using alternating-current service and buying 
from a company selling both forms of service at 
the same rates may fairly contend that they are 
in fact bearing a part of the expense of maintain- 
ing and protecting the direct-current system. Un- 
der such conditions it is questionable if many 
customers would pay the added cost of 100% 
service if they had a choice in the matter. 


INDUSTRIAL SERVICE. 


In an effort to increase the continuity of service 
for certain consumers using alternating current, 
duplicate services are frequently provided or de- 
manded as the case may be. In some instances 
the nature of the business or compliance with 
municipal or legal requirements may require that 
duplicate service be provided, yet even in such 
eases it is felt that the customer should bear the 
added expense for such service, as rates in gen- 
eral do not warrant the additional expenditure on 
the part of the utility. Central-station companies 
on every hand are using every effort to make 
their service as nearly perfect through duplication 
of supply to substations over different routes, the 
maintenance of duplicate equipment and elabo- 
rate protective devices at known critical points, 
and the use of the highest class of equipment in 
all construction, thus effecting as large a measure 
of insurance against failure as may reasonably 
be required. 

Comment is made from time to time on the un- 
profitable nature of certain businesses which are 
offered for connection to central-station lines. 
There should be no such thing as an unprofitable 
load if rate schedules.are properly constructed to 
meet all conditions. It is contended that a utility 
should devise ways and means to supply service 
as required for any reasonable use wtihout ques- 
tion, and that it should be merely a commercial 
problem to develop a rate suitable for each con- 
dition. 

There are without question many instances 
where certain types of service now classed as 


' profitable could be made more so had the con- 


sumer been induced to install a proper type of 
apparatus, and it is in this direction that the com- 
mercial salesman of both utility and manufactur- 
ing interests can render valuable assistance. in 
educating the customer to purchase the proper 
apparatus when he becomes a prospect for elec- 
tric service. This particular factor is of consid- 
erable moment in controlling the power-factor of 
the system load, as many instances of low power- 
factor are directly traceable to the use of im- 
proper equipment. 
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Among the newer industries now under de 
velopment in this country is the fixation of at- 
mospheric nitrogen, a process which has been ex- 
tensively exploited in Europe where cheap power 
has been available. An initial installation of a 
500-kw. plant is now under consideration in one 
of our larger cities, the success of which will un- 
doubtedly result in the extension of this industry 
in many other locations where power conditions 
are favorable. 

Off-peak industrial loads offer opportunities 
for the expansion of the central-station business 
through increase in output without requiring in- 
crease in generating plant. Further experience 
with this class of service, where the utility selects 
the hours of delivery of energy to consumers, in- 
dicates that not only is the business in itself profit- 
able at suitable rates but that through a marked 
improvement in load-factor, and, therefore, an 
increase in output, the cost of furnishing the bal- 
ance of the system output is favorably affected. 

One of the central-station companies has a 
schedule in operation under which it sells “sec- 
ondary service,” which permits it to change with- 
out notice the hours over which the customer may 
operate. The following paragraphs are extracted 
from what is designated as the “miscellaneous 
energy rate” in that schedule: 

“Electricity for certain miscellaneous energy purposes 
will be sold, under the following schedule, to any cus- 
tomer who has signed an agreement for electric service 
embodying the terms and conditions of the company. 

“ ‘Miscellaneous energy purposes’ covered by this 
schedule are cooking, direct heating, refrigeration by 
compression, charging storage batteries, electroplating 
and electrolytic work, water supply and irrigation, and 
secondary service. ‘Secondary service’ is service where 
the customer has sources of hydroelectric, steam or 
other supply which during the year operate at capacity 
sufficient to supply the customer’s maximum demand 
and at least a number of kilowatt-hours equivalent to 
a minimum of two hundred times the customer’s maxi- 
mum demand, or at least 10,000,000 kw-hrs. and where 
also the service is supplied solely at the convenience of 
the company as supplementary or secondary supply, and 
the customer provides at his own expense such time 
switches, circuit-breakers or other apparatus as in the 
judgment of the company are necessary to protect it 
against the use of the servicé other than at times con- 
venient for the company. ; 

“The ‘convenience of the company’ does not include 
use during so-called ‘peak hours,’ but if in any year 
conditions are such that service can be supplied by the 
company during certain peak hours to be specified from 
time to time by the company, such service will be sup- 
plied to customers applying for the same; such cus- 
tomer may on one week’s written notice decrease the 
number of kilowatts previously applied for, and may at 
any time apply for an increased number of kilowatts 
which will be supplied if the company has the available 
capacity.” 

At the present time the excessive cost of fuel 
makes this form of service particularly attractive 
to the isolated plant owner, yet under practically 
any conditions it should. be possible to secure this 
business for at least a portion of each year out- 
side of the heating season with profitable results 
to all concerned. 


METERING PRACTICE FOR HIGH-TENSION SERVICE. 


Attention is directed to the wide differences in 
metering practice as applied to industrial service 
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when served from high-tension lines. It is noted 
that in some instances the utility makes every 
effort to sell energy direct to the consumer at 
“high tension,” the consumer providing and main- 
taining all converting equipment. Uhder other 
conditions energy is metered and sold at the low- 
tension terminals of the converting equipment, 
the utility providing and maintaining the neces- 
sary converting apparatus. In the latter case the 
rates charged for service are higher than in the 
first case. These two methods seem perfectly 
logical and reasonable in the interests of both 
utility and consumer. 

Variations from these methods are noted where 
the utility prefers to sell all energy at low tension, 
owning and maintaining all converting equipment 
by preference, or instances are noted where the 
reverse is the practice. Under both conditions, 
however, the energy is metered on the low-tension 
side of the equipment serving the consumer, the 
losses in the equipment being estimated and added 
to the meter registration to determine the proper 
input upon which to base charges for high-tension 
service when sold on that basis. It is obvious 
that a wider tolerance in meter accuracy must 
be accepted in such cases than would ordinarily 
be considered good practice. 

A discussion of the reasons governing such dif- 
ferences in practice would be instructive. In one 
case the utilities’ responsibilities terminate with 
the operation and maintenance of its distribution 
system, with a marked reduction in spare equip- 
ment required to be carried for repairs. On the 
other hand a utility preferring to provide and 
maintain all converting apparatus on customers’ 
premises must of necessity carry a larger stock 
of supplies and maintain a larger operating or- 
ganization with attending higher costs, particu- 
larly in systems serving an extensive area. 


WIDER VARIATIONS IN VOLTAGE REGULATION 
PERMISSIBLE. 


It has been a tradition in the history of the in- 
dustry that close regulation was necessary for 
the maintenance and supply of satisfactory elec- 
tric service. While this was undoubtedly true in 
the earlier days with the apparatus and facilities 
then available, it is no longer necessary to adhere 
to the then commonly accepted standard of “2% 
regulation.” It has now been repeatedly demon- 
strated that materially wider variations in pres- 
sure up to 4 or 5% are permissible without caus- 
ing comment or unfavorably affecting the service 
supplied in many industries. 

In the case of certain appliances in common 
use it is, however, imperative that a critical mini- 
mum voltage be maintained at all times, otherwise 
unsatisfactory service will result, this factor 
placing a limit on permissible downward varia- 
tions in voltage in some instances. Observation 
of conditions in many industrial installations in- 
dicates the possibility of even exceeding 5% regu- 
lation at times without comment. Consideration 
of this subject may result in devising means of 
making substantial reductions in the investment 
required for distribution purposes. 
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Use of Pulverized Coal M aking 
Steady Progress 


Many notable achievements were made dur- 
ing the war, to go unnoticed because of more 
pressing matters calling for attention. One by 
one these come to the fore, and then they re- 
ceive their quota of comment and _ favorable 
award. The use of coal in pulverized form as 
fuel is one of the developments that has pro- 
gressed in a modest manner but with plenty of 
success. 

It still can be truthfully said that pulverized 
coal is used mainly in the metallurgical and the 
cement industries and but little for steam rais- 
ing. But it can no longer be said that the only 
power plants using pulverized coal are a few 
small plants in two or three places. Pulverized 
coal has made comparatively rapid progress 
when the high cost of labor and materials and 

the hesitancy to make investments in equipment 
on the part of public utilities are all.taken into 
consideration. 

Pulverized coal comes to the fore at this time 
especially because Henry Ford is employing it 
to heat eight 2647-hp. boilers now being installed 
at the River Rouge plant. Pulverized coal and 
blast-furnace gas will be used together under 
these boilers, ratings of 250% being maintained 
during the day and 400% when necessary. The 
Milwaukee Electric Railway & Light Co. has 
heen using pulverized coal for more than a 
year under five 468-hp. boilers with good suc- 
cess. This company has now about ready for 
service another station that will burn pulverized 
coal exclusively under eight 1306-hp. boilers. 
The station will be the largest yet built where 
pulverized coal will be burned exclusively. The 
River Rouge plant has double the boiler capacity, 
but blast-furnace gas is being used simultaneously 
with coal. 

It has been claimed that pulverized coal is 
‘not feasible in power plants of less than 2400 
hp. because the investment is comparatively high 
and the higher maintained economy does not per- 
mit the investment to be profitable. Changing 
prices may alter this situation. The statement 
is a generality, and, like all generalities, is only 
a half-truth. Meanwhile in Seattle, pulverized 
coal is being used in much the same way that 
fuel oil is used. Coal is pulverized at a central 
‘plant and from there distributed in tanks in the 
same manner oil is distributed to consumers. 


The consumer of pulverized coal buys his fuel 
already for use and burns it much as the user 
of fuel oil does. The plants doing this are not 
large; they are small, a fact which suggests that 
perhaps after all pulverized coal is not limited 
to plants of more than 2400 hp. 

The use of pulverized coal will come from 
evolution and not revolution, meaning that its 
adoption will be gradual. There is ample oppor- 
tunity for it, and a pressing need. The power 
_plant at the mine mouth could make good use 
of the high-ash and high-sulphur coals that are 
costly to transport, difficult to sell and costly to 
burn on grates if they were pulverized. There 
is many a culm*bank now a nuisance that would 
change to a veritable gold-mine were a pulver- 
ized-coal burning plant installed nearby. These 
are coming, of course, because they appear in-~ 
evitable, but the day should be hastened. 





Water-Power Developments 


After years of uncertainty, indecision and 
omission, the federal government was finally pre- 
vailed upon to pass the water-power act, which 
created a power commission, composed of the 
secretaries of war, interior and agriculture, in 
whom is delegated the power to issue licenses for 
works for developing water power on public do- 
main, in national forests and on navigable rivers 
for periods not exceeding 50 years. 

Within one month of the passage of this law 
applications for licenses to develop more than 
half a million horsepower had been made. This 
pace has not, of course, been maintained, but 
there is every indication that the promulgation of 
a workable water-power policy will eliminate the 
chief cause of the indifference and inactivity ex- 
isting of recent years in hydroelectric develop- 
ments. High costs, scarcity of labor and mate- 
rials have been other reasons, 

Much water is going to waste on lands ¢on- 
trolled by.the different states to which the fed- 
eral water-power act does not apply but which 
come under state, legislation. Blame for not de- 


veloping these cannot be placed upon lack of a 
workable water-power policy. Higher fuel prices 
and gradually decreasing costs of goods and 
workers should encourage such development. 
The war proved the value of co-operation and 
the expediency of interconnection of utilities, 
through transmission lines. 


Many of the smaller 









‘ 
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hydraulic power sites would be feasible if tied in 
together where each alone would cost too much 
to develop, might lack sufficient load, and fail to 
deliver power except during certain seasons. 
Linking up such power sites helps equalize mat- 
ters and co-ordinates water flow with load de- 
mand. 

The automatic station has already proven it- 
self in industrial plant and hydroelectric gener- 
ating station. In many small water-power devel- 
opments wages for attendance prohibit the profit- 
able installation of a plant. Automatic control 
makes such plants possible and profitable. As a 
further step toward enabling the very small water 
power to be put to use the employment of outdoor 


apparatus instead of expensive buildings, etc., has. 


been provided for. These things certainly_bring 
nearer the day of the hydroelectric plant or 100 
hp. or so. 

The point we wish to bring out here, however, 
is that there are vastly more small water-power 
sites awaiting harnessing than there are larger 
ones. In the past these small resources have been 
neglected because the larger and more spectacular 
developments attracted most of the attention. It 
is sincerely hoped that high fuel costs and the 
veering of attention toward water-power develop- 
ment in general will combine to turn the flood- 
lights of public interest and professional approval 
upon the worthy little falls that could, if devel- 
oped, light up the streets and supply the work 
shops of many small towns. 





Electrifying Railroad Terminals 


Central-station companies have always taken a 
keen interest in railroad electrification. It would, 
as a matter of course, fall to many of them to 
supply energy to the railroads rather than for the 
railroads to build their own power plants. 

The enormous coal saving that would come 
about by the supply of central-station service to 
the electrified railroad, because of the diversity 
factor of the railroad load, has been well brought 
out at different times, notably at Chicago during 
the National Electric Light Association conven- 
tion several years ago, and more recently in con- 
nection with the electrification and linking up of 
the New England states. Unfortunately the 
initial cost of railroad electrification is so enor- 
mous that notwithstanding the huge fuel saving 
the prospects for complete electrification are not 
so near at hand but what the average central- 
station company is merely an interested spectator 
rather than a sponsor for electrification. 

However, the central-station companies should 
keep in touch with the plans of railroad officials, 
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which together have certain significance. The 
subject of railroad electrification may mean for 
the utility something else beside immediate or 
even prospective load of magnitude. For example, 
at the joint meeting of the American Institute of 
Electrical Engineers and the American Society of 
Mechanical Engineers in New York recently 
“Steam vs. Electric Locomotives” was the sub- 
ject matter. Each had its advocates, who pre- 
sented well-correlated facts in very presentable 
form. 

In the statements of John E. Muhlfeld, who 
championed the steam locomotive, there is food 
for thought for the central-station fraternity. He 
stated that the average freight car is in main-line 
movement only about 10% of its life. The bal- 
ance of the time is about as follows: 55% in 
the hands of the railroads on account of inter- 
changes, yard, loading and unloading track move- 
ments, track delays, etc., and 35% in the hands 
of the shipper and consignee due to loading and 
unloading reconsignments. 

Railroad electrification would, therefore, affect 
but little the actual time a freight car was in 
actual useful movement. Electrification. of ter- 
minals and switching yards would immediately 
speed up car movement and so increase the carry- 
ing capacity of the nation’s freight cars. Freight 
yard and switching termini electrification is often 
feasible where main line electrification is out of 
the question. 

However, the war proved that it was not the 
main line but the terminal that was the pre- 
dominating limitation for many railroads. The 
freight station is the neck of the bottle because 
of antiquated methods of loading and unloading. 
If the delays in these operations could be reduced 
50%, then 17% of the life of a freight car would 
immediately be available for something more 
useful than awaiting the attention of the con- 
signor or consignee. . 

The central-station companies can well attack 
this matter of electrical machinery for handling 
freight. Electric trucks and tractors, portable 
conveyors in their divers forms, immersion heat- 
ers for expediting the emptying of tank cars, and. 
packing and piling machines are but a few of the 
devices that the central-station companies can 
honestly advocate, safe in the knowledge that 
they will save money for their users and conserve 
railroad cars by hastening their loading and un- 
loading. 

Universal railroad electrification may not be 
immediately feasible. But there are many phases 
of railroad service which the central-station com- 
panies can and should assist for their own sake, 
for the sake of the railroads and the whole nation. 
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SEPTEMBER ELECTRICAL EXPORTS 
SHOW INCREASE. 





Total Amounts to $7,307,068, an Increase of $1,187,480 
Compared With Same Month Last Year— 
Nine Months’ Figure Is $67,669,846. 


The exports of electrical goods to foreign 
countries for September were valued at $7,307,- 
068, compared with $6,119,588 for the corre- 
sponding month in 1919, or an increase of $1,187,- 
480. For the nine months ending September, 
1920, the total exports amounted to $67,660,846, 
a decrease of $769,358 from the 1919 figures 
and an increase of $23,912,130 over the total for 
the nine months ending September, 1918. 

The following classified figures give the de- 
tailed data for September, 1920, compared with 
‘the corresponding month last year: 


Electrical machinery and appHances Sept., Sept., 
(except locomotives): 919. 1920. 
PED (55 cHeGs 6 ceame Wess weeecake $ 442,588 $ 607,936 
Ae NEN Si sic Gah ctiiah dare oh ovlncae 6 oe 9 a8 + 72,816 119,233 
Dynamos and generators............ 525,040 461,673 
CERES PRS Ee i ae eee YOR a 49,768 70,489 
Heating and cooking apparatus..... 91,881 95,986 
Insulated wire and cables........... 01,315 635,641 . 

Interior wiring supplies, mcluding 

PU aie elaciek dosh cu dudaccscccess 146,729 241,042 
Lamps— 

PE PEGs ec d doce bys sone 6 oes 374 1,053 

Incandescent— 

GRPEOTE TRATION 6 oc cet ccc ceccccces 10,861 4,4 

UE, TENE cin vds kos cece es 358,396 244,047 

Magnetos, spark plugs, etc.......... 226,843 271,177 
Meters and measuring instruments. 208,496 190,331 
NE SS de eh rin sos selene a Be ¢ aiei¥'s vie'5 0's 733,891 1,230,408 
Rheostats and controllers........... 38,326 33,30 
Switches and accessories............ 339,188 - 281,635 
Telegraph apparatus, including 

IIE Sig oc 0.1 wl 6,00-0:0 0 oe0. 644.0 0's 31,262 38,093 
EINE Gio sc Scs0s soe seas eee eee 199,936 246,841 
TPN 55. <codidnee pk ides es coss 153,508 208,493 
RA NT Pain canhe as e06 kb setus oss 2,188,370 2,325,279 





Total electrical machinery, etc....$6,119,588 $7,307,068 





METROPOLITAN CONTRACTORS HOLD 
SEMI-ANNUAL MEETING. 





Co-operation With Central-Station Companies, Mer- 
chandising and Industrial Lighting Are Con- 
sidered at New York City Convention. 


With an attendance of over 300 the semi- 


annual meeting of the Metropolitan District As- | 


sociation of Electrical Contractors and Dealers 
was held in the auditorium of the New York 
Edison Co., New York City, Dec. 8. Among 
the speakers was Walter Neumiller, New York 
Edison Co., and M. S. Seelman, Brooklyn Edi- 
son Co. The latter spoke on the relations be- 
tween his company and the electrical contractor- 
dealers, and emphasized the desire to co-operate 
fully in rendering service to the ultimate con- 
sumer. W. L. Goodwin, General Electric Co., 


told of the need of educating the contractor- 
dealers in modern merchandising methods, equip- 
ment and installation regulations, and the vital 
necessity of all those in the electrical industry 
financially supporting the central-station compa- 
nies at this time. - by! 


Another feature of the meeting was an address 
on “High Level Industrial Lighting” by A. S. 
Turner, Edison Lamp Works of General Elec- 
tric Co. Good and bad lighting effects were dem- 
onstrated, and the benefit that a properly in- 
formed electrical contractor could bring to an 
industrial customer by recommending and in- 
stalling the correct illumination system was clearly 
shown. 





A. I. E. E. TO DISCUSS RUBBER-MILL 
ELECTRIFICATION. 


‘On Jan. 14 the American Institute of Electrical 
Engineers will hold its 366th meeting in Cleve- 
land and Akron, O. At the latter place the plant 
of the Goodrich Rubber Co. will be inspected and 
the members will then be taken by special cars 
to Cleveland in time for dinner, after which 
there will be a technical session. The general 
subject of the technical session will be “Rubber 
Mill Electrification,” and several papers on dif- 
ferent phases of it will be presented under the 
auspices of the industrial power commission. 
Announcement has been made that the midwinter 
convention will be held Feb. 16-18, a week 
earlier than originally planned. 





FINANCING AND SERVICE DISCUSSED 
BY ILLINOIS ASSOCIATION. 





Installation and Operation of Rural Lines Studied 
—Relations with Customers a Vital Factor 
in Central-Station Industry. 


Modification of service rules, rural service, 
metering, sale of public-utility securities and re- 
lated subjects were discussed at the convention 
of the Illinois State Electric Association held 
Dec. 9 at the La Salle hotel, Chicago. B. J. Den- 
man, president, in his address opening the con- 
vention, called attention to various phases of the 
financial and industrial conditions now prevailing 
and pointed out the fact that. utility securities 
were again coming into favor. He suggested 
that it might be well for the central-station in- 
dustry to take a leading part in some movement 
to stabilize the coal industry in order to prevent 
a repetition of conditions that have prevailed 
during the past two, three or four years. The 
return of the railroads to approximate pre-war 
efficiency has done much to reduce the stress of 
the coal situation for the present, but plans to 
assure a steady production in the future are es- 
sential to the good of the industry as well as to 
the good of the entire country. Mr. Denman 


called attention to the fact that money secured 


through .the sale of bonds could not be consid- 
ered as capital, and stated that some —— 
were at the present time experiencing difficulty 


in refunding such investments. . The selling of 
securities to customers has been.one of the most 
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important developments in utility financing dur- 
ing the past two years, and good results are be- 
ing obtained along this line by many companies. 

According to Mr. Denman the central-station 
industry has been backward in asking for in- 
creased service rates, being contented with an 
average increase of 17% while gas and other 
utilities have received increases of approximately 
40%. He recommended that increases be asked 
for wherever needed, in order that the utility 
and its customers be protected from loss and 
poor service. 


MopIFICATIONS IN SERVICE RULES. 


~ 


An analysis of recent modifications in service 
rules of the Public Utility Commission of the 
State of Illinois, presented by L. Owen, Peoria, 
showed that the modifications were, in the main, 
changes of language rather than changes in re- 
quirements. However, changes were made in 
certain cases. More comprehensive metering of 
central-station and substation output is required 
by the new rules, and watt-hour meter accuracy 
must be maintained at 3% instead of 4% as 
previously prescribed. The central-station com- 
panies are relieved of testing new meters when 
they are properly tested at the factory. How- 
ever, the larger meters must be tested within 60 
days after installation and meters rated at from 
5 to 25 amperes must be tested within a year. 
The testing periods have been extended, and 
customers must be given a copy of the test re- 
sults if requested in writing. Voltage regulation 
is limited to 5% above and 4% below standard 
between sunset and 11:00 p. m., with wider lim- 
its allowed for other times during the day. Volt- 
age surveys are required every three years, and 
scattered checks must be made at various times 
to assure the maintenance of standard conditions. 
Grounds are required to be made to water pipes, 
and more than one ground is required where two 
or more buildings are served from one trans- 
former. However, discussion following the 
analysis of the rules developed the fact that other 
regulations in some localities prohibits the mak- 
ing of ground connections to water pipes. Free 
overhead service extensions must be made to a 
distance of 250 ft. per customer or its equiva- 
lent, 500 ft. being definitely specified as an 
equivalent where poles are already in_ place. 
Longer extensions can be demanded by the cus- 
tomer in cases where the probable bill for service 
will justify such extension. 

Discussion of the changes in rules indicated 
that it was the feeling that the new features only 
added to the already heavy burdens of the cen- 
tral-station companies. Action was taken to con- 
tinue the work of the rules committee, to the 
end that further modifications might be made to 
the mutual advantage of both the customers and 
the companies. 


ProsteMs INVOLVED IN RuRAL-LINE EXTEN- 
SIONS. 


The many and difficult problems involved in 
supplying rural service were covered in a paper 
by D. W. Snyder, Bloomington. The diversity 
of opinion as to how such service should be 
handled was illustrated by the fact that the re- 
plies to 600 questionnaires did not show any two 
identical methods. However, the rulings of the 
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utility commission are shaping certain definite 


policies to be followed. These rulings allow 
either the rural customers or the central-station 
company to finance the extensions required, but 
title to the lines must rest in the utility company 
before they can be used. A contract for service 
must be completed before construction work can 
be started on rural extensions, and the character 
of construction, together with the various details, 
must be approved before authority will be given 
to build any given line. Charges to all customers 
on a given line must be the same for equal ser- 
vice, but the actual rates charged must be based 
on the costs applying to the particular line. The 
charge per kilowatt-hour must be the same to 
rural customers as to the city customers of the 
company, and an added service charge may be 
made to cover investment, maintenance, opera- 
tion, etc., applying to the rural line. 

Discussion of the paper brought out the fact 
that various interpretations could be placed on 
the terms “rural customer” and “industrial 
customer.” F. J. Baker, Chicago, pointed out 
some of the difficulties that will arise unless spe- 
cific definitions are formulated to differentiate 
between a rural-industrial customer and a rural- 
farmer customer. Further discussion developed 
the fact that the question of rates must be settled 
with the utility commission for each extension. 

Intensive: training of metermen was shown to 
be of great value in a paper by R. D. Hart, 
Peoria. His report gave an outline of a two- 
weeks’ course of intensive study and practice 
carried on at the University of Illinois, in which 
59 metermen and instructors participated. Men 
from 23 companies in the state went through the 
course, and all were reported tu have been greatly 
pleased with the results. Lectures, laboratory 
work, discussions and examinations were co- 
ordinated to develop and correct points cf weak- 
ness and to link together the points of theory 
and practice. 


MEASUREMENT AND INFLUENCE OF Low POWER- 
FACTOR. 


Measurement of energy at low power-factor 
was treated in a paper by E. T. Anderson, Mo- 
line. The method of measuring power-factor, 
or the effects of poor power-factor, were shown 
to be closely related to the form of rates for 
service, and rates and measuring methods must 
be adopted to each other. Determination of 
power-factor by periodic tests with portable 
meters does not give an accurate basis for 
charges. The method of using two single-phase 
wattmeters to measure the total load, and com- 
puting the power-factor by the formula 

Power-factor = 0.5\/ (1+R?/(1+R?°), 
was said to give an average power-factor al- 
though not- the true value when applied to a 
three-phase load. In this equation R_ equals 
W./W,, where W, is the larger reading and W, 
is the smaller one. 

Graphic power-factor meters are satisfactory 
where the load is fairly well balanced, and are 
useful when used in connection with a graphic 
wattmeter. However, such instruments are ex- 
pensive and so can be used only in connection 
with large services. The use of kilovolt-ampere 
meters is possible, but such devices are expensive 
and introduce the complication of an added unit, 












































December 18, 1920. 





—the kilovolt-ampere—to be dealt with in billing 
the customer. The use of a wattmeter, con- 
nected to read the reactive component of kilo- 
volt-amperes, in connection with a wattmeter 
reading the power component was said to offer a 
feasible solution of the power-factor metering 
and billing problem. Where it is desired to know 
the power-factor at a given time meters of the 
graphic or printing type may be used, and thus 
a continuous record will be made from which 
watts, power-factor and the reactive component 
may be determined for any period. 

In a prepared discussion F. S. Douglas, 
Mattoon, called attention to the fact that increased 
demand was the most important result of low 
power-factor.. He also stated that the reactive- 
component meter does not measure directly the 
effect of different values of power-factor, but 
only supplies the second leg of the triangle of 
values from which various calculations may be 
made. General discussion developed the fact 
that improvements in power-factor are made 
where charges are made for the reactive com- 
ponent, or on some other basis. B. H. Peck, 
St. Louis, stated that rates had been made in one 
instance in Illinois with a power-factor clause 
included. D. A. Henry, electrical engineer for 
the utility commission, stated that no formal rule 
had as yet been adopted to provide for a general 
power-factor clause in rate schedules. J. C. 
Wilms, Chicago, called attention to the fact that 
volt-ampere-hour meters were in service in the 
plant of the B. F. Goodrich Rubber Co., Akron, 
O., but said that these meters were quite ex- 
pensive. 


CUSTOMERS AS PURCHASERS OF UTILITY SECUR- 
ITIES. 


“Sale of Securities to Customers” was the title 
of a paper by F. H. Scheel, Chicago. The ad- 
vantages of the so-called customer-ownership idea 
were shown as being divided between the com- 
pany and the customer-owners. The company 
benefits by a wide distribution of stock, perma- 
nent investment and satisfied customers. The 
customer-owner benefits by the holding of reve- 
nue-paying securities and by helping the utility 
company to supply good service of which he re- 
ceives a portion. The enlisting of employes as 
salesmen gives them a new feeling of interest 
in the company, and the public seems to have a 
feeling of confidence in these men and the se- 
curities which they offer to their friends and 
neighbors that is lacking in professional sales- 
men. 

In discussing this paper T. A. Schlink, Peoria, 
told of the experiences of his company in mar- 
keting $300,000 worth of stock to customers. 
The work in Peoria was quite successful, the 
customers of the company evidently being 
pleased to have an opportunity to make con- 
servative investments in local properties. 

In a forceful talk on publicity M. H. Ayles- 
worth, executive manager of the National Elec- 
tric Light Association, pointed out the fact that 
the problem of the utility company is the problem 
of the public. Neither can take advantage of the 
other without detriment in the end to both. The 
various utility commissions represent the inter- 
ests of the public, and the problems of the com- 
panies should be placed fairly and fully before 
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the commissions in order to lay the foundations 
of sound and satisfactory regulation. He pointed 
out the fact that the utility business was a con- 
tinuous one, and that an indeterminate franchise 
under state supervision offered the only sound 
foundation for such an enterprise. Commission 
regulation has done much for the utilities, but, 
Mr. Aylesworth stated, the courts would prob- 
ably have given them more consideration. This 
is a proposition which has been overlooked by 
those who are endeavoring to secure reductions 
in rate by “home-rule.”’ 

In order to instruct the public, information 
must be presented in such a manner that the 
public will like to read it. Technical information 
and discussions are of no public interest and will 
not be given consideration, while interesting facts 
of less technical value will often be received with 
keen interest. 

At the noon luncheon, served in the convention 
room, Martin J. Insull, president of the National 
Electric Light Association; B. J. Mulaney, chair- - 
man of the Illinois Committee on Public Infor- 
mation; John F. Gilchrist, vice-president, Com- 
monwealth Edison Co., and C. A. Munroe, vice- 
president, Commonwealth Edison Co., Chicago, 
gave short pointed talks on the value of publicity. 
Information that teaches the average man the 
value of utility service should be presented as 
often and in as many ways as possible, and repeti- 
tion of the basic facts will serve ultimately to 
impress upon the public the importance of the 
utility company and its prosperity to the pros- 
perity of the community and the individual. 

Officers elected for the coming year are Adam 
Gschwindt, Rockford, president; D. E. Parsons, 
East St. Louis, vice-president, and R. V. Prather, 
Springfield, secretary and treasurer. Action was 
taken during the meeting towards affiliation with 
the National Electric Light Association under the 
new organization plan. 





TO ELECT A. I. E. E. VICE-PRESIDENTS 
BY DISTRICTS. 


The directors of the American Institute of 
Electrical Engineers at a recent meeting adopted 
certain revisions of the by-laws, including the 
definition of the ten geographical districts decided 
upon by the committee on geographical divisions 
and election procedure. As provided in the by- 
laws, candidates may now be proposed for nom- 
ination for the offices to be filled at the annual 
election in May, 1921. The officers to be elected 
are a president and a treasurer for the term of 
one year each, ten vice-presidents for the term 
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of two years each, and three managers for four 
years each. 

According to the revised constitution one vice- 
president must be elected from each geographical 
district, but this does not debar members in one 
district, if they so wish, from nominating and 
voting for a candidate in another district. When 
the votes are counted the candidate for vice-presi- 
dent having the largest vote in each district will 
be elected to that particular office for that district, 
irrespective of the fact that he may have polled 
a smaller number of votes than a man standing 
second in another district. 





PROTESTS RATE ADVANCES MADE BY 
NEW YORK COMPANIES. 


City Corporation Counsel John P. O’Brien of 
New York City has entered suit in the supreme 
court on behalf of the municipality in protest of 
the recent advance in lighting rates to small con- 
sumers made by the New York Edison Co., the 
United Electric Light & Power Co., and the 
Brooklyn Edison Co. The advance totals about 
10% and was made by the utilities on account 
of the increased cost of coal. An order has been 
issued by the court restraining the company from 
collecting the increase until a hearing. 





NORTH CENTRAL DIVISION, N. E. L.A. 
TO MEET IN DULUTH. 


At a recent meeting of the executive commit- 
tee of the North Central Electric Association a 
geographic division of the National Electric 
Light Association, it was tentatively decided to 
hold the next convention at Duluth, Minn., June 
14-16. It will be the first time that the association 
has held a convention in Minnesota outside of 
the Twin Cities. 





ASSOCIATION CELEBRATES TWENTY- 
FIFTH ANNIVERSARY. 
Present Business Situation and Outlook Discussed 
by Members of New York Electrical Credit 
Association at Annual Meeting. 


The twenty-fifth anniversary of the formation 
of the New York Electrical Credit Association 
was celebrated by a dinner attended by 150 mem- 
bers and guests at the Hotel McAlpin, New York 
City, Dec. 14. After William R. Conklin, treas- 
urer of the American Copper Products Corp., 
Elizabeth, N. J., had given an account of the his- 
tory of the asseciation, whose membership now 
totals 197, the business situation was discussed 
from different viewpoints. C. E. Patterson, vice- 
president of the General Electric Co., spoke of 
the attitude of the electrical manufacturer, while 
J. S. McCullogh, vice-president of the New 
York Telephone Co., handled the subject from 
the public utility standpoint. The opinion of the 
press was presented by H. A. Lewis, McGraw- 
Hill Publishing Co., and that of financial inter- 
ests by W. S. H. Koelsch, president of the Na- 
tional Association of Credit Men. 

Previous to the dinner a regular business meet- 
ing of the association was held and the following 
directors were elected: Three-year term, H. P. 
Litchfield, Western Electric Co.; J. L. Owen, 
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E. B. Latham & Co.; C. A. Kane, Atlantic In- 
sulated Wire & Cable Co. The association 
changed its usual procedure and decided to leave 
the election of new officers to an organization 
meeting of the governing board to be held 
Dec. 21. 





ELECTRIC CLUB OF CHICAGO ELECTS 
NEW OFFICERS. 


At an election held Dec. 14 by the Electric 
Club of Chicago the following were elected to 
serve during 1921: W. H. Colman, president ; 
A. G. de Clercq, first vice-president; E. F. Kirk- 
patrick, second vice-president; E. E. Williams, 
secretary-treasurer; W. E. Bischoff, trustee, and 
T. J. Rider and Harold Almert, directors at large. 
There were two tickets in the field, and spir- 
ited campaigns stirred up a great deal of inter- 
est and friendly rivalry among the members of 
the club. 





ELECTRICAL CREDIT MEN OBSERVE 


SILVER ANNIVERSARY. 
Trade Acceptances, Credit Insurance and Uniform 
Trade Terms Among Subjects Discussed at 
Twenty-fifth Annual Meeting. 





The annual convention of the Electrical Credit 
Association of Chicago, held at the Congress 
Hotel Dec. 9-10, marked the silver anniversary of 
that organization. The scope of the association 
extends from the Great Lakes to the Gulf of 
Mexico and from Cleveland to Denver, so in or- 
der that the name should more thoroughly repre- 
sent the territory covered it was decided to 
change it to the “Electrical Credit Association, 
Central Division.” With the further object of 
standardizing the name, Secretary F. P. Vose 
was instructed to get in touch with the National 
Electrical Credit Association and the various 
local organizations, notify them of the action 
taken and ask their co-operation in the matter 
of uniformity in name of the various divisions. 

In his report for the executive committee, 
President H. E. Wilkins recommended that the 
members adopt the trade acceptance plan in their 
business. He also suggested that the incoming 
officers inaugurate a movement to arouse the in- 
terest of all executives of member companies in 
the work of the association. 

Benjamin P. George, national board member, 
reported on the progress of the local associations 
in New York City, Philadelphia, Boston, Den- 
ver, Pacific Coast and other centers. The report 
of the membership committee, submitted by J. 
H. Taylor, showed 326 members, or a gain of 
15% for the year. 

The reports of the territorial chairmen indi- 
cated that business had been good until a short 
time ago, when the demand for electrical goods 
fell off somewhat, due to unsettled conditions in 
other lines of endeavor. The consensus of 
opinion was that the spring would witness a re- 
vival in the electrical industry. 

Howard A. Lewis, New York City, gave an 
address on. “The Trend of the Times,” stating 
that there were three objectives for the associa- 
tion: first, to increase the membership of the or- 
ganization so as to make it representative of the 
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electrical industry ; second, to take into the asso- 
ciation proprietors and general managers of the 
businesses represented, and, third, to interest and 
educate every salesman in the electrical indus- 
try regarding the fundamentals of the credit situ- 
ation. 

“Credit Insurance’ was outlined by. John E. 
Gregory, New York City, and C. H. Mackin- 
tosh, Chieago, gave an address on “Better Let- 
ters,” in which he advocated thé elimination of 
unnecessary words in business letters. 

In his address on “Oriental Trade Repre- 
sentation,” F. K. Pinckney, Chicago, stated that 
there is a big market for electrical goods in 
China, but only men well equipped with a definite 
knowledge of the requirements of the market 
should be appointed to represent American firms 
in the Far East. 

The value of E. C. A. membership was com- 
mented on by J. D. Meek, Indianapolis, who 
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H. E. Wilkins, Belden Manufacturing Co., Chi- 
cago. ' 

The silver anniversary dinner, held Dec. 9, 
was addressed by Gen. Charles G. Dawes, who 
spoke on “Taxation and Reduction of Govern- 


- ment Expenses.” The head table was graced by 


eight past presidents of the association. Secre- 
tary Vose was presented with a chest of silver to 
mark the completion of his 25 years of service 
with: the organization. 





HERBERT HOOVER ADDRESSES CHI- 
CAGO ENGINEERS. 


A dinner attended by representatives of the 
different engineering societies was given at the 
Engineers Club, Chicago, Dec. 10, in honor of 
Herbert Hoover, who recently was elected presi- 
dent of the American Engineering Council, the 
governing body of the Federated Engineering 


veers ate og 





Silver Anniversary Dinner of Electrical Credit Association, Central Division, Held Dec. 9 at Congress Hotel, Chicago. 


urged the members to use the association forms 
to a greater extent than at present and thus make 
the organization of more benefit to themselves 
and the trade generally. A. Lapin Cohen, De- 
troit, pointed out in his talk on “Uniform Trade 
Terms” the advantages to be gained by adopting 
uniform rules governing trade terms. 

At Friday morning’s session “Trade Ac- 
ceptance Experiences and Results” were outlined 
by E. W. Shepard, Western Electric Co., New 
York City, and a plan for furthering the use of 
the standard cost accounting system was given by 
H. C. Mealey, National Lamp Works of General 
Electric Co. Frank H. Ames, Gulf States Elec- 
tric Co., New. Orleans, La., gave a talk on “Credit 
Conditions in the Cotton Belt,” which was fol- 
lowed by a discussion on C. O. D. refusals. 

The election of officers resulted as follows: 
President, Benjamin P. George, Beardslee Chan- 
delier Manufacturing Co., Chicago; vice-presi- 
dent, Arthur F. Hearl, American Electrical Sup- 
ply Co., Chicago; secretary-treasurer, Frederic 
P. Vose, Chicago; assistant secretary-treasurer, 
Walter S. Vose, Chicago; executive committee, 
W. S. Long, Westinghouse Electric & Manufac- 
turing Co., Chicago; A. C. Fredbloom, Western 
Electric Co., Chicago; national board member, 
Benjamin P. George; Viewpoint representative, 





Societies. Mr. Hoover said that engineers, be- 
cause of their training in quantitative thought 
and their detached point of-view, are in an ad- 
vantageous position to bring about co-operation 
between such economic interests as capital and 
labor. He outlined the purposes of the Feder- 
ated Engineering Societies and enlisted the sup- 
port of Chicago engineers in the movement to 
solidify those in the profession for purposes of 
public service. 





WAR AREA CONDITIONS DESCRIBED 
AT A. I. E..E. MEETING 


“Industrial Reconstruction in France and Bel- 
gium,” was the topic discussed by O. F. Allen, 
International General Electric Co., at the Dec. 
17 meeting of the Schenectady (N. Y.) Section 
of the American Institute of Electrical Engi- 
neers. The speaker showed by means of slides 


‘the devastation wrought in the occupied terri- 


tory, with particular reference to the destruction 
of factories and power stations. He also showed 
the manner in which the work of reconstruction 
was begun and described present conditions. Mr. 
Allen also outlined the high-tension transmission 
system which is to cover the former war zone 
and form a network somewhat comparable to the 
proposed super-power system in this country. 
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New-Business Methods, Policies, Rates and Kindred Central-Station Matters for the 
Man [ngaged in Selling Electricity 








BANKERS ISSUE REPORT ON POWER- 
PLANT EXPANSION. 





Association Points Out Economy Resulting from 
Expansion of Electric Power Industry, Which 
Will Mean Financing on Big Scale. 


The inevitable expansion of the electric power 
industry is discussed by the Investment Bankers’ 
Association of America in a report issued to its 
members, which also points out the greater econ- 
omy in the generation and transmission of elec- 
tric power necessary to meet the increased de- 
mand for energy. The report states in part: 


“The United States Geological Survey, under the 
special direction of Congress, is now engaged in a 
survey of the power resources of the Atlantic seaboard 
between Boston and Washington, studying the prac- 
ticability and advantages of a co-ordinated super- 
power system under a plan which would interconnect 
existing generating facilities of the great power compa- 
nies in that region, and in addition provide for the 
construction of hydroelectric works and steam plants 
at the coal mines. 

“Such a plan in its entirety can be consummated 
only gradually, but the study is most valuable both in 
calling attention to the economies of central-station 
generated electrical power over isolated steam plants 
and the value of the interconnection of existing plants. 
Much has been done in this direction by the voluntary 
interconnection of both hydro and steam plants owned 
by public service companies, facilitating the distribu- 
tion of power and affording marked economies and re- 
duction in the amount of capital tied up in separate 
steam reserves. 

“The financing of voluntary co-ordinated super- 
power systems should prove most interesting. The 
solidarity of the industry, the certainty of a market and 
the diversity of uses are all factors of sound security 
issues; it is inevitable that the electric generating and 
transmission systems will, like the railroads, combine 
and recombine in larger systems, creating stronger and 
sounder enterprises requiring large and constantly in- 
creasing amounts of capital. The responsibility of 
directing the building up of these great industrial in- 
stitutions into sound corporate structures, soundly 
financed with adequate provisions for expansion, rests 
largely upon the investment bankers.” 





LONG-DISTANCE TRIP MADE BY FIVE- 
TON ELECTRIC TRUCK. 


Feasibility of Long Hauls Proven in Experimental 
Trip Recently Made by New York 
Edison Co. Truck. 


Maintaining an average speed of better than 
12 mi. an hr., a five-ton electric truck made. the 
96.3-mile trip from Philadelphia to New York 
City on Oct. 13. The trip was accomplished with 
only two battery boosts, which indicates new pos- 
sibilities in long-distance traction for the battery- 
driven automobile. 

The vehicle was built by the Commercial Truck 
Co. at Philadelphia for the New York Edison 
Co. The trip from city to city was decided upon, 
not alone for the sake of a prompt delivery but 
to make available the operating data for a run 





of that distance for so large a truck. The start 
was made at 5:20 a. m. New York time, and at 
8:30 p. m. the vehicle was on display at the New 
York Electrical Show. This makes the elapsed 
time for the trip 15 hrs. and 10 min. The actual 
running time was only 8 hrs. The cost of energy 
for the run was only $4.98, the rate averaging 
about 6 cents per kw-hr. Battery boosts were 
given at Trenton and New Brunswick. Thus, 
the truck made a run of 31.3 mi. on its original 
charge, a run of 28.9 mi. from Trenton, and a 
run of 36.1 mi. from New Brunswick to New 
York City. The Trenton boost of 31 kw-hrs. 
was given in 250 min. and cost $1.86. The New 
~Brunswick boost of 25 kw-hrs. required 175 min. 
and cost $1.50. 

While the elapsed time of 15 hrs. is not par- 
ticularly fast, the actual running time of 8 hrs. 
at a speed of from 8 to 14 mi. an hour is very 














Electric Truck Which Made Record Run From Phila- 
delphia to New York City. 


good. This includes the time lost on the North 
River ferry and the time in passing through the 
20 or more towns and cities between New York 
and Philadelphia. 

This fast running time and the very low cost 
of the trip opens up remarkable possibilities for 
the electric truck as an interurban carrier. Here- 
tofore the electric truck has been considered suit- 
able only for work in the cities and over dis- 
tances that were within easy reach of the charg- 
ing station. On the other hand, the gasoline 
truck has been free to go anywhere where gaso- 
line could be purchased. Then, too, it requires 
only a few minutes to refill a gasoline tank, as 
against hours for recharging a storage battery. 

If the New York-Philadelphia electric truck 
run is established, there probably will be two sta- 
tions where batteries will be exchanged instead 
of boosted. Thus a truck will run from New 
York to New Brunswick, change its exhausted 
battery for a new one, continue to Trenton, where 
another battery change will be made, and then 
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finish the trip to Philadelphia. The changing of 
batteries will be a matter of minutes, and the 
whole run will occupy between 8 and 9 hrs. 
Energy will cost less than $5, as compared with 
the $10 for fuel and oil for a gasoline truck. The 
fixed and overhead charges will also be consider- 
ably less. With such a battery-changing system, 
trucking by electric vehicles. will have all the 
speed of the gasoline car and all the advantages 
of economy of ‘the electric. 

The truck which made this trip is now in the 
regular service of the New York Edison Co., 
hauling such heavy loads as are part of the work 
of a central-station company serving a large city. 





SALE OF PUBLIC UTILITY SECURI- 
TIES TO CUSTOMERS. 





Customer-Ownership Movement Among Central- 
Station Companies Outlined in Paper Before 
Illinois State Electric Association. 


By F. H. ScHEEL 

Manager, Investment Department, Commonwealth 

Edison Co., Public Service Co. of Northern Ilhi- 

nois and Middle West Utilities Co., Chicago. 

Customer ownership of utilities has become 
a tremendous movement. While it has not been 
recognized generally as it should be, people have, 
aside from their very definite interest in the ser- 
vice that a utility renders, at all times had a more 
real interest than has been apparent, whether 
they know it or not. A growing public realiza- 
tion of this interdependence of the utility and the 
community is a big factor in the sale of utility 
securities. Recently it was reported that more 
than $300,000,000 of the assets of insurance com- 
panies is invested in electric light and power se- 
curities. It follows that every policy holder or 
beneficiary is interested financially in the value 
of these securities. Again, it is reported that 
there are 27,000,000 depositors in 29,123 banks 
in this country and that there is invested in pub- 
lic utilities from these concerns an excess of 
$1,700,000,000 or an average of $63 for each de- 
positor is invested in public utility securities. 


Wipe SALE oF UTiILity SECURITIES MADE IN 
ILLINOIS. 


The Illinois Committee on Public Utility In- 
formation has given wide publicity to the fact 
that 275,000 residents of Illinois own public util- 
ity securities. These people and their immediate 
families constitute one-sixth of the population of 
the state. Next to government bonds public 
utility securities are more widely owned than 
any other class of investment in that state. Strik- 
ing as these figures may seem, the field for sale 
of utility securities among the people they serve 
is by no means covered. 

The advantages of a wider distribution of se- 
curities are so obviously recognized as a means 
of creating better relations with the public that 
the fact needs no reiteration. The movement 
could not have been more timely, following as 
it does on the footsteps of the vast popular edu- 
cational work in systematic savings that was ac- 
complished by the liberty loan and war savings 
stamp drives. And, like these war drives, the 


sale of securities to utility customers has been 
It is 


found to be essentially a retail problem. 
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most successful when regarded as a large mer- 
chandising proposition and the model in pro- 
moting these sales should not be the investment 
house but the department store. Many of the 
established practices of the investment house are 
only partially effective. The use of the financial 
circular is essential, of course, in selling to dis- 
criminating investors who constitute only a small 
percentage of the broad customer clientele. Yet 
how many service customers are really experi- 
enced investors? , 

Merchandising methods are necessary because 
the appeal is direct to the multitude, and not to 
any individuals of any well-defined class. John 
Jones, who owns the corner grocery store, is 
making money and is an excellent prospect, but 
he is not an experienced investor. Harry Smith 
is earning record wages in the steel mills, but it 
is doubtful that the most dignified and searching 
report on the financial position of his local util- 
ity company would influence him toward stock 
ownership in that company. It is obvious that 
in appealing to customers no general knowledge 
of finance can be assumed. The psychology of 
the crowd must be studied and the appeal di- 
rected to the common sense and common emo- 
tions of the people. 

If utility companies are obliged to market their 
securities, advertising must be done with all the 
skill and wisdom of the great merchants. Many 
of the circular letter advertising methods of such 
institutions as the great mail order houses of 


- this country might well be emulated. They have 


developed this business through long years of 
successful experience, and their sticcess is evi- 
denced by their present financial standing. 


NEWSPAPER AND CIRCULAR LETTER ADVERTISING 
CALLS FOR INGENUITY. 


Advertising should often be seasonable; for 
example, popular interest in the holiday season 
is capitalized by Christmas advertisements. Ad- 
vertising should be planned broadly, too, before 
launching a stock campaign, so that there is es- 
tablished in the public mind the proper associ- 
ation of ideas in connection with the sale of util- 
ity securities. To be most effective, advertise- 
ments should be free from finespun argument. 
It is sufficient that one advertisement should pic- 
ture to John Jones in an interesting manner his 
dependence upon electricity in everyday life. 
Another advertisement might show him how for- 
tunes grow from nickels and dimes and how se- 
curities can be bought with nickels and. dimes. 
It is the old story of appealing to elemental hu- 
man traits. 

Publicity work of quite another sort is rep- 
resented by a small booklet, under the title of 
“The Tale of Two Hundred Cities,” reference 
being made to the 200 communities served by the 
Public Service Co. of Northern Illinois. Within is 
a straight-forward exposition ‘of the interdepend- 
ence of the communities and the company. Upon 
inspection it will be seen that the writer, pho- 
tographer and typesetter have spared no effort 
to make the booklet easy and pleasant reading. 
From the reader’s standpoint at least it is finan- 
cial literature only incidentally. 

Another booklet, which was prepared for use 
in a preferred stock sale conducted in the small 
communities and rural areas of Missouri, makes 
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an appeal to the local pride of the reader. Most 
of the numerous illustrations picture the com- 
fortable homes and large public buildings of the 
towns concerned. The booklet describes the 
added prosperity that the new transmission line 
will bring to the community and shows the ad- 
vantage of ownership in this community better- 
ment. 

Another important function of an advertise- 
ment is that it is a controlling agency when made 
the official authorized record of a company’s 
offering. Occasionally the over-anxious sales- 
men exaggerate, twist statements and make guar- 
antees contrary to the company’s policy. This 
practice, is, of course, harmful to the company, 
and it can be avoided by making wide circula- 
tion of public record of the company’s position 
and its claims for its securities. Thus the con- 
ditions of the sale are dictated concisely and ef- 
fectively from headquarters. 

On the formation of a selling organization de- 
pends much of the success of a campaign. . In 
all but the smaller communities this medium will 
be an organization composed of the employes. In 
each case circumstances will determine the form 
of this organization. 


Emp.Loye SALESMEN SEEM TO GET BEST RESULTS 
IN SELLING SECURITIES. 


Nearly all the stock sold by the Insull proper- 
ties to customers has been sold by regular em- 
ployes, and it is of interest to know what these 
selling campaigns in the last 12 months have re- 
vealed as the characteristics of the successful 
employe salesman. It is somewhat of a surprise 
to some to learn that these men know little of 
finance and have devoted their entire lives to the 
operating end of the utility business—not to sales 
and commercial work, but to trouble shooting, to 
line work and similar occupations. Just why 
they are so successful is not clear, but perhaps 
it is that their long, close association with the 
company, their absolute faith in its future and 
their obvious personal probity all combine to win 
the confidence of the customer. 

At this mention of confidence, by the way, it 
is well to point out that utility companies must 
realize that in selling securities to the multitude 
consideration of our customer’s interests comes 
first. It is most certainly a mistake to sell specu- 
lative issues to the general public, no matter how 
potential the possibilities of the particular issue 
may be. If dividend requirements on the pre- 
ferred stock issue are earned three times, and the 
dividends on the common stock are earned only 
once, it is the preferred that should be offered 
for sale. It is uninterrupted dividends that cus- 
tomers want, not belated explanations that the 
common stock is inherently speculative. 

Most customers become permanent stockhold- 
ers, and a reputation for reliability is what must 
win in the long run. Central-station companies 
must go forward cautiously in these first experi- 
mental days of the customer-ownership idea, re- 
alizing that other sales are going to follow the 
one at hand. The disgruntled stockholder will 
never buy again. The customer-ownership idea 
is the logical means of improving public relations. 

During the last 12 months of stock selling it 
is well to note that these new stockholders are 
not all residents of Chicago. The books of the 
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Middle West Utilities Co. bear the names of 
stockholders in half the states of the union. 
Widespread distribution characterizes also the 
new customer-ownership body of the Public 
Service Co. of Northern Illinois. This company 
has acquired stockholders in every one of the 200 
communities and cities of every size. This is 
important because it demonstrates that methods 
found effective in these organizations are worth 
consideration. 

The utility companies must be retailers of their 
securities. They must go to the people with the 
methods of the merchant. But more than that, 
they must go to them with a high confidence, and 
an enthusiasm for the industry and their mis- 
sion. This business of customer-ownership is 
far more than a problem of financing and cor- 
porations ; it includes the education of customers, 
and the reward will be the knowledge that an 
immeasurable good has been done. 





THEFT. CASE DECIDED IN FAVOR OF 
UTILITY COMPANY. 


Efforts Made by Dayton Power & Light Co. to 
Stop Practice of Interfering With Metering 
of Electric Service Meets With Success. 


The legal right of a public utility company to. 
protect itself against consumers who obtain ser- 
vice through fraudulent methods is demonstrated 
in a decision handed down Nov. 30 by Judge 
Snediker of the common pleas court of Mont- 
gomery county, Ohio. O, B. Reemeélin, general 
superintendent of the Dayton (O.) Power & 
Light Co., in outlining the action brought against 
the company, states that the utility has been mak- 
ing strenuous efforts during the past year to stop 
the practice on the part of some of its customers 
of tapping ahead of the meter and interfering 
with the registration of energy. The device used 
to carry current around the meter is usually called 
a “jumper.” When a case of theft is found, 
service is immediately disconnected. In addition 
to this, a number of parties found using devices 
to defraud the company have been brought into 
court, indicted by the grand jury and are now 
awaiting trial. 

In one instance, however, where a “jumper” 
was found and service removed the customer 
brought mandamus proceedings against the Day- 
ton Power & Light Co. to compel it to restore 
service. At the hearing and also at the trial the 
company was able to produce two of its own em- 
ployes and two city detectives as witnesses to the 
fact that when they called at the house. one 
evening the electric lamps were in use, the main- 
line switch was pulled, and the energy was being 
obtained by a wire around the meter. The plain- 
tiff and his family denied that they had placed 
the “jumper” on the service; nevertheless the 
judge immediately handed down a decision de- 
nying the prayer of the petition, with a severe 
reprimand to the customer who had brought the 
proceedings. The decision is significant, inas- 
much as it was given in favor of a light and power 
company, although there was no witness to tes- 
tify that he had actually seen the “jumper” in- 
stalled by the customer. It indicates also that 
the responsibility rests upon the consumer to see 
that no “jumpers” are on his service. 

















December 18, 1920. 


ELECTRICAL REVIEW 





981 





~ OPERATING PRACTICE 


Methods and Problems Embracing Operation and Installation of Power-Plant Equip- 
ment and the Distribution of Electrical Energy 
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COMBINATION TOWN-LIGHTING AND 
INDUSTRIAL SUBSTATION. 





Two Separate Banks of Transformers Installed in 
One Structure and Fed by a Common Set 
of Duplicate Lines. 


By H. W. Younc, 


The Pennsylvania-Ohio Electric Co., Youngs- 
town, O., and the Sharon Pressed Steel Co., 
Sharon, Pa., have joined in the construction at 
Wheatland, Pa,. of the joint-ownership outdoor 
substation shown in the accompanying illustra- 
tion. There are three 22,000-2300-Vvolt, 667-kv-a. 








Outdoor Substation Serving a Town and an Industrial 
Plant. 


transformers installed to supply power for the 
operation of hydraulic-press pumps in the plant 
of the steel company. Two additional 100-kv-a. 
transformers of similar voltage rating and con- 
nected in open delta supply power for general 
lighting and other purposes in the village of 
Wheatland. Incoming and outgoing lines and 
various auxiliary devices are connected to and 
supported by a standard type of outdoor-substa- 
tion tower. ; 
Service is received from a duplicate 22,000-volt 
feeder line, each line being controlled by a three- 
pole air-break switch operated by a handle at the . 
base of the tower. Two additional switches of 
similar type are mounted on the opposite side of 





the tower to control the two banks of transform- 
ers. The transformer circuits are equipped with 
long-turn cylindrical choke coils and fuses. The 
power supplied to the larger bank of transform- 
ers is measured by a primary metering equipment 
mounted on a special platform space. Lightning 
protection is provided by a set of electrolytic 
lightning arresters. The unusually high concrete 
base used in the installation of this equipment was 
provided to allow for the future filling required 
to bring this area up to grade. Automatic oil 
circuit-breakers are installed inside the steel plant 
‘to protect the various power circuits. The larger 
transformers and the lightning arresters were 
made by the General Electric Co., Schenectady, 
N. Y., and the smaller transformers were sup- 
plied by the Westinghouse Electric & Manufac- 
turing Co., Pittsburgh, Pa. The substation tower 
and switching equipment were supplied by the 
Delta-Star Electric Co., Chicago. 





CHART TO DETERMINE VALUE OF 
LOW FLUE-GAS TEMPERATURE. 





Soot and Scale on Boiler Tubes and Shell Prevent 
Transfer of Heat and Causes High Stack 
Temperature. 


By W. F. ScHAPHORST. 


To save as much coal as possible, one of the 
things necessary in the power plant is to main- 
tain the lowest practical temperature in the 
chimney or waste gases. Hot gases are useful 
for creating natural draft, but they are very 
wasteful. It is usually more economical and bet- 
ter to install a mechanical blower for creating 
forced draft, and exhausting the waste gases into 
the atmosphere, than to allow those gases to pass 
away at a temperature of 600 deg. F. or there- 
abouts. Engineers therefore are advocating the 
use of temperature recording instruments in the 
boiler room for keeping a record of the waste- 
gas temperature. If this temperature runs up 
to 600 deg. or even 550 deg. F. there is a loss. 


' It is the duty of the engineer to see to it that a 


low and efficient temperature is maintained. 

The best way to maintain low waste-gas tem- 
peratures is to keep the boiler tubes clean both 
inside and out, keeping the soot deposits off the 
outside and the scale deposits off the inside. By 
doing this the tubes are enabled to transmit heat 
easily, and the temperature of the gas will ap- 
proach the temperature of the water in the boil- 
ers. It is impossible, to be sure, to maintain a 


lower temperature of waste gas than the tem- 
perature of the steam being generated without 
the additional use of an economizer, a mechan- 
ical-draft equipment, or some kind of inter- 
change system. The day will doubtless come 
when in large power plants the waste-gas tem- 
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perature will be very close to the initial temper- 
ature of the feed water. 

If the combustion of coal were a_ perfect 
process this chimney loss would not be so serious 
a matter. However, combustion is invariably 
imperfect. It would be advantageous if we 
could get along with the amount of air theo- 
retically required, but this cannot be done. In 
order that combustion may be complete it is the 
universal custom to supply more air than the 
theoretical amount required. One authority 
states that “30 to 50% above that theoretically 
required, or 16 to 18 lbs. of air per lb. of fuel, is 
necessary to insure perfect combustion, but in 
only a very few plants is the air supply main- 
tained at this point. It is often found to run 
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Chart for Determining Losses Due to Excets Flue-Gas 
Temperature. 


from 100 to 200 or 400% excess, entailing great 
loss of heat in the hot chimney gases.” 

To avoid extremes it will be assumed that in 
the carefully fired plants 18 Ibs. of air is used 
per pound of coal fired. Since most of the pound 
of coal is itself converted into gas there is an 
extra pound to contend with, or a total of 19 Ibs. 
of burned gases passing out of the chimney per 
pound of coal fired. The specific heat of this gas 
is usually taken as 0.24. That is, 0.24 B.t.u. is 
required to raise the temperature of 1 Ib. of the 
gas 1 deg. F- So, multiplying by 19, we get 
4.56 B.t.u. Multiply this by the “excess” tem- 


perature that is being permitted—“excess” tem- 
perature is the actual temperature of the waste 
gases before the tubes are cleaned, minus the 
actual 


temperature after the cleaning, or 
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(T—t). Thus if the temperature before clean- 
ing is 600 deg. F., and after cleaning it is 500 
deg. F., the difference or excess is 100 deg. F. 
Multiplying 4.56 by 100 we get 456 heat units 
lost per pound of coal fired. Lastly, divide this 
by the heat value of the coal per pound. Thus 
if the heat value of the coal is 12,000 B.t.u., we 
get 456 12,000 0.038. In other words, the 
loss is 3.8%. 

To assist in performing the above mathemati- 
cal operation quickly, the accompanying chart 
has been prepared. It is based on the cited 
figure—18 lbs. of air per pound of coal—which 
is necessary to insure thorough combustion. By 
simply laying a straightedge across the chart con- 
necting the heat value of the coal (column A) 
with the temperature decrease (7 —?t), shown 
in column B, the intersection of the extended line 
with column C gives the coal saving in percent. 
The dotted line drawn across this chart shows 
how the problem solved above is worked out by 
means of the chart. Column C, it will be noted, 
gives the answer as 3.8%. 

The range of the chart is great enough to cover 
any ordinary power-plant condition, any coal, 
and any probable temperature decrease. But it 
must be remembered that the chart is laid out 
on a conservative basis, and that in most plants, 
and probably all plants, the loss is greater than 
shown by the answer obtained in column C. This 
assumption is based on the fact that in actual 
practice a greater excess of air is used than 50%. 

A permanently installed soot cleaner will keep 
the outside of the tubes clean at all times, pro- 
vided, of course, the engineer takes enough in- 
terest in his plant to operate it. The effect of 
scale removal is the same as the effect produced 
by cleaning off the soot. It gives the heat a 
better path through the boiler shell, thus lower- 
ing the temperature of the waste. gases. 





COMBINATION OVERHEAD AND UN- 
DERGROUND FEEDER LINE. — 


A new line being extended from the Northwest 
station of the Commonwealth Edison Co., Chi- 
cago, built partly of overhead and partly of un- 
derground construction, will connect to a line 
between the Evanston and Park Ridge substations 
of the Public Service Co. of Northern Illinois. 
The overhead portion of the line, built as stand- 
ard class A construction, is already completed. 
The line is carried on wood poles and has an 
overhead ground wire, 4/o copper wire being 
used for the working conductors. Three switches 
are installed at the junction of the lines to 
possibly the various desired connections of the 
circuits. Lightning arresters will be installed at 
this junction point for the protection of the 
switching equipment and lines. The underground 
portion of the line, extending from the gener- 
ating station to Devon and Crawford avenues, 
will be constructed of 500,000 cir. mil cable. 

It is intended to feed both the Evanston and 
Park Ridge substations over this line. Power 
was previously supplied to the Park Ridge line 
over the existing line from the Evanston substa- 
tion. The new connection will make improve- 
ments in the service to both stations and will 
allow for increased load. 
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NEW APPLIANCES 


Newly Developed and Improved Electrical and Mechanical Apparatus, Appliances, and Devices 


Now Being Placed on the Market 
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Coil-Type Heater for Fuel Oil. 


Fuel oil which is now being furnished 
to foundries for use in cupolas is of a 
very heavy grade, and it is necessary to 
preheat this oil before it goes to the 
burners in order to insure proper vapor- 
ization. The Reilly fuel-oil heater has 

















Heater for Fuel Oil. 


been designed by the Griscom-Russell 
Co., New York City, for the preheating 
of fuel oil. The special coil construc- 
tion used results in high efficiency and 
eliminates the possibility of strains on 
coil joints. High-pressure steam is gen- 
erally used for heating of this fuel oil, 
and the condensate is returned to the 
boilers.” It is, therefore, important that 
precautions be taken to prevent con- 
tamination of this high-pressure’ con- 
densate by the fuel oil. This is taken 
care of in a Reilly oil heater by the 
special connections which are so de- 
signed that there are no oil joints inside 
the steam space. Consequently the pos- 
sibility of contamination of the steam 
condensate is eliminated. 





Lite-a-While Lamp Socket. 


A socket which keeps lighted after the 
switch is turned off has been developed 
by the Lite-a-While Socket Co., Minne- 
apolis, Minn. 





a Attachment for Watt- 
Hour Meters. 


For supplying energy to small con- 
sumers and a shifting population, such 
as that found at summer resorts, the type 
OA prepayment attachment for type OA 
watt-hour meters, recently placed on the 
market by the Westinghouse Electric & 
Manufacturing Co., East Pittsbu - 
Pa., is said to be especially — ' 
means of the a stan 
single-phase watt- hour meter ait be con- 





verted into a prepayment meter, and, if 
desired, it can be changed back to a 
standard meter by replacing the stan- 
dard register and cover. 

The prepayment attachment mecha- 
nism is entirely mechanical. By placing 
a quarter in the top of the coin chamber 
and turning the knob in the direction 
of the arrow the meter is made ready 
to give service as required by the con- 
sumer. This operation of the knob winds 
a clock spring which is unwound by 
gears at a speed depending upon the 
rate per kilowatt-hour for which the 
attachment is furnished. When the 
spring is completely unwound a quick- 
break switch is automatically opened 
and the customer is without energy until 
another quarter has been placed in the 
coin mechanism. The attachment can 
be supplied for rates of $0.04 to $0.25 
per kilowatt-hour (full cents only). The 
attachment is designed to receive quar- 
ters in any number up to sixteen at one 
time, provided that the customer has 
no quarters already to his credit. A 
pointer always indicates on a marked 
dial the number of quarters that remain 
to the credit of the customer. When 
the customer has sixteen coins to his 
credit, the sixteenth coin automatically 
closes the coin chamber so that no more 
coins can be placed in the mechanism un- 
til electrical energy equal to the value 
of one or more quarters has been used. 
The coin chamber will hold approximate- 
ly $6.25 in quarters. 

With the aid of the scale marked on 
the cover and surrounding the indicating 
dial it. is possible to determine the 
number of quarters that have been placed 
in the meter by observing the position of 
the zero on the dial with reference to the 
numbers on the fixed scale on the cover. 
Knowing the number of quarters and 
the rate per kilowatt-hour, the number 
of kilowatt-hours can be determined. If 
it is not desirable to determine in this 
manned the kilowatt-hours used by the 
consumer, the attachment can be supplied 
with a small three-dial register reading 
direct in kilowatt-hours. 





Steam-Jet Ash Conveyor With 
High Capacity. 


The use of the steam-jet ash conveyor 
is rapidly growing among central sta- 
tions throughout the country. It has 
so manv ohvious advantages that it is 
being classified as standard equipment 
by many power-plant executives. Re- 
duced labor costs, ease and simplicity of 
operation and moderate first cost are 
factors in its favor. One of the criti- 
cisms of the steam-jet ash conveyor has 
been its inability to handle a large ton- 
nave of ashes through anv one system. 
While this criticism may, perhaps, not 
be a serious one for the average plant. 
there are a number of large central 
stations throughout the country whose 
special conditions require an effective 
hich-duty conveyor. 

The problem of meeting this demand 
has engaged the attention of ash-disposal 
engineers from time to time, and after 





repeated experiments and considerable 
study a high-duty ash conveyor with 
unusual capacity has been designed and 
placed on the market by the Conveyors 
Corp. of America, Chicago. 

The first of these conveyors to be placed 
in successful operation was in the Cedar 


| 














Plant at Cedar ‘Rapids, la., Where 9-In 
Ash Conveyor is Used. 


Rapids plant of the Iowa Railway & 
Light Co. The conveyor consists of a 
plurality of semicylindrical hard-metal 
pipes bolted to a steel frame to form a 
conveyor line of 9-in. internal diameter. 
Similar to the early types of. steam-jet 
conveyors, it consists of an assembled 
line of pipe laid in a trench in the boiler 
room floor, or in the stoker tunnel, with 
intakes conveniently situated before the 
ash-pit doors. : 

The frame is made up of parallel bars 
of T and angle iron with uniform 
punching. The various sections such 
as pipe and intake fittings are bolted to 
this framework. One section fits into © 
another longitudinally through the use 
of a tongue and groove. The joint be-. 
tween the section and the T iron is 
cemented, thus insuring air-tight con- 
struction. Over the joints between pipes 
or section lengths is bolted a cast-iron 
cap which is also cemented against air 
leakage. The steam units and impact 
elbows are built up of hard-metal sec- 
tions which, in case of wear, can be 
easily and quickly replaced without: dis-’ 
turbing other parts. 

One of the features of the conveyor 
is the interior diameter of the pipe, this 
being full 9 ins. The area of the feed-’ 
ing opening is the full area of an 8-in. 
circle. The size of this conveyor was’ 
finally determined on after a geen fl 
tion of several different internal dia 
ters. The size chosen was believed ihe 
the best adapted for large capacities, 
both as a matter of steam-operating cost. ' 
repair expense per ton of ash handled: 
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and original cost. The 9-in. size involves 
a theoretical increase in feeding ca- 
pacity of 38% over the more common 
8-in. ash conveyor. In actual practice 
this capacity is said to be increased con- 
siderably. The 8-in. conveyor has an 
average feeding capacity of 6 to 8 tons 
of ash per hr. Under actual test at 
Cedar Rapids the new conveyor handled 
ashes at the rate of 15 tons per hr. from 
the intake nearest the steam unit. A 
conservative average for several intakes 
is given as 12 tons per hr. 

Standardization of parts is said to 
be one of the important features of this 
equipment. Only standard sections of 
the new conveyor of 2 or 4-ft. lengths 
are used where the wear occurs on the 
conveyor. If sections of .a definite 
length other than 2 or 4 ft. are used, 
they are ordinarily placed in the suction 
line where little wear occurs and con- 
sequently where they rarely need to be 
replaced unless alterations are made in 
the system. 

The steel structure to which the con- 
veyor sections are bolted carries the 
entire weight of the conveyor and is the 
only supporting means. No stress or 
strain is thrown on the conveyor sec- 
tions due to support, making it possible 
to make these sections of a metal which 
has hardness as the first consideration. 
Since. the conveyor half-sections are 
bolted onto an outside steel support, 
good alignment is said to result. Be- 
cause of the exterior supporting means 
used the renewal of parts is a compara- 
tively simple operation. The lugs on 
each conveyor half-section are stag- 
gered so that each section bolts inde- 
pendently to the steel work. In removing 
and placing a section it is only necessary 
to unbolt the half-section that needs re- 
placing, and no other sections are in- 
terfered with. The end joints are made 
by throwing a rib around the end of 
each section. When two of the standard 
sections come together there are two 
ribs together, one on each section. Then 
a cast-iron cap is used which is filled 
with a special cement squeezed in to fill 
up the crevices and produce a tight 
joint at this point. 

Longitudinal joints between the half- 
sections are made by a special cement 
which is held firmly in place. When 
the sections are drawn un by the bolts 
the cement used for side joints squeezes 


out and is then pointed up so that a. 


cement gasket of considerable thickness 
is left. 

In the new conveyor the intake open- 
ing is of such size that large pieces of 
clinker can be handled, making it un- 
necessarv to break clinker any finer for 
this device than for most other types 
of mechanical conveving equipment. 
This not only facilitates the feedins 
hut also increases the canacity that it 
is possible to carry per hour and de- 
creases the amount of labor required 
in handling clinker into the convevor. 
On account of the external supporting 
means used it is unnecessarv to have 
fittings with bodies and interior liners. 
Consequently the fittings at the turn of 
the system are made up of sections 
which are in themselves wear parts. 
each of which is indenendently bolted to 
the steel structure. Because of the size 
of the convevor. the size of the feeding 
opening, and the capacities that it is 
possible to handle in this size of con- 
vevor it has been found that the steam 
consumption per ton of material han- 
dled has been lower than onreviously 


thought possible with steam-jet equip- | 
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Cement for Mending Breaks in 
Heating Coils. 


Much of the trouble and expense re- 
sulting from the burning out of coils in 
electric-range and other heating units 
is said to be eliminated by the use of 
a recently developed cementing ma- 
terial called “Carricite.” In using this 
material it is necessary to make a good 
mechanical connection. In the case of 
open-coil-type range elements this can 
be done by overlapping two or three 
convolutions of the resistance wire. 
With other types of elements the ends 
can be twisted together thus making a 
good connection. It is not necessary to 
clean the wire at the splice. Current 
should then be turned on and a quarter 
of a teaspoonful of Carricite applied at 
the connection, keeping the Carricite in 
contact with the wire by pressing it 
down with a screw driver. A screw 
driver with a wooden handle should be 
used to eliminate danger of shock. If 
a “hot spot” appears after the Carricite 
is melted pressure can be applied at the 
connection with the end of a screw 
driver to complete the weld. 

This material, which is made by the 
Carricite Co., Chicago, is put up in tubes 
1.25 ins. in diameter by 3.5 ins. long. 


Clapper-Type Controller With 
Compression Rheostats. 


Allen-Bradley Co., Milwaukee, has de- 
veloped a new line of mill, crane and 
hoist controllers to supplant its types 
Q, R and S controllers for the same 
service. The new controller, made in 
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Clanper-Contactor Unit for Controllers 
From 20 to 90 Hp. 


sizes ranging from 1 hp. to 150 hp., is 
known as the “clapper-type controller,” 
primarily because all switching and con- 
tact-making is done with a clapper- 
switch contactor. 


The controller is further simplified by 
the use of the Allen-Bradley graphite 
compression resistor, mounted within 
the controller, avoiding the use of grids 





Totally 


Type F-2401, 160-hp. Controller 


Inclosed. 


or wire-wound resistors and the need 
of step contacts. Ali speed control is 
obtained by pressure variation upon the 
resistor column applied by the control 
lever. 

The salient features of the new line 
of controllers, for either direct current 
or alternating current, may be summed 
up as follows: 

Clapper contactors of copper-to-cop- 
per, rolling type are used exclusively to 
open and close the circuit. 

Clapper switches, mounted inside the 
controller are mechanically operated and 
perform all switching up to 100 hp. 
Larger controllers use external magnetic 
clapper switches actuated from a pilot 
switch within the controller. , 

Graphite compression resistors sup- 
plant grid or wire resistors, thus sim- 
plifying wiring and inspection. The re- 
moval of a resistor is as simple as the 
removal of a cartridge fuse. 

A single lever gives full control in 
either direction without steps or jumps, 
and also actuates the clapper contactors. 

Steel frame construction is used with 
pressed steel inclosing covers, reducing 
the controller weight greatly. 

Switch cams positively open and close 
the switch clappers in either direction 
as desired. 

These controllers, applied extensively 
to crane and hoist control, as well as 
in turn-table service, mill control, and 
similar heavy duty work, offer many 
advantages over controllers of the face- 
plate or drum types by virtue of -the 
simpler switch gear and compression 
resistor. Optional features are offered, 
such as underlever control gear, limit 
switch or brake connections, and ‘in- 
closing covers for the resistor compart- 
ment. ; ee a Re 
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ACTIVITIES IN THE TRADE 


Business Developments, Sales Agencies, Trade Literature and Miscellaneous Items Concerning 
Electrical Manufacturers and Allied Business Interests 








Stanley & Patterson, 23 Murray 
street, New York City, have issued 
a $2-page catalog descriptive of the 
“Patterson” types of battery sets. 


Stuart Products Corp., Chicago, 
manutacturer of batteries, has moved 
its ottices to more commodious quar- 
ters at 665 West Washington boule- 
vard. 


Davis Slate & Manufacturing Co., 
610 East 40th street, Chicago, pro- 
ducer of electrical slate and marble, is 
distributing to the trade an attractive 
oftice calendar, 


Elliott Co., Jeanette, Pa., manufac- 
turer of power accessories, has issued 
its catalog “C,” illustrating and de- 
scribing the company’s line of jet and 
surface condensers. 


Shepard Electric Crane & Hoist 
Co., Montour Falls, N. Y., in a book- 
let on “Aerial Railway ot Industry,” 
describes the various equipment man- 
ufactured by the company. 

Baylis Co., Bloomfield, N. J., has 
issued bulletin No. 516, entitled ‘““Com- 
inutation Troubles and Their Elim- 
ination,” which describes the reaction 
brush-holder equipment manufactured 
by the company. 

F. B. Electric & Manufacturing Co., 
Detroit, has issued various folders de- 
scriptive of its test sets, battery test- 
ers, motor-generator. sets, coil and 
magneto testers, discharge rheostats 
and battery-charging panels. 

Ivanhoe-Regent Works of General 
Electric Co., Cleveland, has compiled 
in booklet form a series of advertise- 
ments appearing in widely distributed 
publications, demonstrating the value 
of good lighting in factories, stores 
and homes. 

Harvey Hubbell, Inc., Bridgeport, 
Conn., has issued bulletins Nos. 16-18, 
16-20 and 16-21, illustrating its No. 
8121 toggle switch, No. 3916 pull 
socket with luminous acorn, No. 6725 
pull chain with luminous acorn, No. 
6720 cap, and No. 6712 attachment 
plug. 

National Tube Co., Frick building, 
Pittsburgh, has issued bulletins No. 
14-G and No. 7, the former covering 
“National” tubular steel poles and the 
latter describing the manufacture and 
advantages of “National” welding 
“scale free” pipe, a product which is 
used extensively for conduit purposes. 

Robbins & Myers Co., Springfield, 
O., manufacturers of electric motors, 
gencrators and fans, has announced 
the appointment of Herbert T. Lewis 
as manager of the Philadelphia office 
of the company to succeed the late A. 
S. Tarr. Mr. Lewis entered the em- 
ploy of the Robbins & Myers Co. in 
913 as a salesman in the Philadelphia 
office. The territory under his juris- 
diction will include the states of 


Pennsylvania, Virginia, West Virginia, 
Delaware, Maryland, North and South 
Carolina, Georgia, Florida, southern 
New York and eastern Tennessee. 





International- Electric Co., Indian- 
apolis, Ind., manufacturer of electrical 
heating appliances, etc., has moved its 
office and factory to the five-story 
building at 211-15 South McCrea 
street. 


American Di-Electrics, Ltd., 95 Lib- 
erty street, New York City, has an- 
nounced the appointment of E. A. 
Thornwell, Atlanta Trust Co. build- 
ing, Atlanta, Ga., as its agent for the 
southern states. 


Westinghouse Electric Products 
Co., Mansfield, O., has recently com- 
pleted a new five-story building which 
will double productive capacity. Offices 
will be located on the fifth floor with 
the warehouse on the fourth floor, con- 
nected to the shipping room on the 
first floor by means of a spiral chute. 
The second and third floors are devot- 








New Building of Westinghouse Electric 
Products Co. at Mansfield, O. 


ed to electric ware assembly. In ad- 
dition to the new building a third floor 
is being added to the older building 
for use as a cafeteria. 


P. A. Geier Co., Cleveland, has an 
item on the subject of selling electric- 
cleaner attachments in the December 
issue of its dealers’ house-organ “Roy- 
al Breezes.” It is pointed out that the 
offer of attachments is too frequently 
an after-thought on the part of the 
salesman and that more successful re- 
sults will follow if the cleaner and at- 
tachments are presented to the house- 
wife as a complete cleaning service 
rather than as a machine with acces- 
sories. 


Frederick Engineering Co., Fred- 
erick, Md., has received a contract 
from the Lord Construction Co., 105 
West 40th street, New York City, for 
the installation of two Frederick un- 
derfeed stokers of seven retorts each 
in its high-pressure dry-dock plant 
at West New York, N. J.; also six 
five-retort stokers to be installed on 
500-hp. Wickes boilers in the United 
States army station plant at Lake- 
hurst, N. J 





Crouse-Hinds Co., Syracuse, N. Y., 
has issued bulletin 1000-R on its con- 
dulet fixture joint and extensions for 
suspended type fixtures. 


Hochbaum-Hylander Electric Co., 
539 Central avenue, Newark, N. J., 
manufacturer of electrical products, 
has filed notice of dissolution under 
state laws. 


Louisville Electric Manufacturing 
Co., 660 South Second Street, Louis- 
ville, Ky., plans to erect a one-story 
plant, 60 by 150 ft., for the manufac- 
ture of portable electric tools, etc. 


Simplex Wire & Cable Co., Boston, 
has announced the appointment of the 
E. S. Stickle Co., Pittsburgh,‘as its 
representative in the Pittsburgh dis- 
trict to succeed the Stickle & Taylor 
Co., which has been dissolved. 


~ Delta-Star Electric Co., 2433 Fulton 
street, Chicago, has issued a leaflet 
describing its 40,000-Ib. testing equip- 
ment for mechanical testing insula- 
tors, bus supports and switches de- 
signed to withstand large mechanical 
stresses. ; 


American Ever Ready Works of 
National Carbon Co., Inc., Long Is- 


‘land City, N. Y., reports the greatest 


demand in its history among the re- 
tail trade for “Eveready” flashlights 
to be sold as Christmas gifts. Atten- 
tion is being called by the company 
through its dealer helps to the fact 
that the nickel types of flashlights 
make suitable presents for this season 
of the year. 


Chase-Shawmut Co., Newburyport, 
Mass., manufacturer of soldering flux, 
etc., has announced the appointment 
of H. C. Moran, Keystone building, 
Pittsburgh, as district representative 
for western Pennsylvania, West Vir- 
ginia, Ohio and Kentucky. The En- 
gineering Equipment Co., Philadel- 
phia, has been appointed district rep- 
resentative for New Jersey, Maryland 
and eastern Pennsylvania. 

American Radio & Research Corp., 
21 Park Row, New York City, recent- 
ly completed a $300,000 addition to its 
new factory at Medford Hillside, 
Mass., increasing its factory space 
about 20,000 sq. it. The new building 
is of the latest concrete and steel con- 
struction and will be utilized for the 
production of fractional horsepower 
motors, in addition to the established 
line of amateur wireless apparatus. 

Lewis & Roth Corp., 13th and ‘Wood 
streets, Philadelphia, has announced 
a change in name to the Electric Pow- 
er Equipment Corp. The new name 
has been chosen as one more indi- 
cative of its field of activity. This 
change affects the name only, the per- 
sonnel practically remaining the same, 
as does the sales policy and manufac- 
tured products. All apparatus which 
was formerly manufactured by the 
Lewis & Roth Corp. will hereafter be 
designated as the “Elpeco” lines of 
equipment. 
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C. D. DAReETT has succeeded R. C. 
Smith as manager of the Texas Tele- 
phone Co., Ennis, Tex. 

D. A..BLopGeEtTT has been elected 
treasurer of the Litscher Lite Corp., 
Grand Rapids, Mich., to succeed T. J. 
Barker, who has resigned. 

R. A. ScHUYLER, formerly fore- 
man of the Great Falls (Mont.) plant 
of the Montana Power Co., has been 
promoted to the position of manager of 
the Bozeman office. 

E. B. EDwWARDs has been promoted 
from the position of cashier of the 
Northampton Electric Lighting Co., 
Northampton, Mass., to assistant man- 
ager of the company. 

EDWARD WHALEY, formerly in 
charge of the northern district of Cali- 
fornia for the Pacific Gas & Electric 
Co., San Francisco, is now connected 
with the Baymiller-Post Co. 

H. D. SToKEs, who has been elect- 
ed chairman of the Worcester Electrical 
Contractor-Dealers’ Association, is 
power engineer for the Worcester Elec- 
tric Light Co., Worcester, Mass. 

Grorce Hucu#es, Truscon Steel 
Co., Youngstown, O., spoke on the sub- 
ject of “Electric Welding” before the 
Pittsburgh Section, Association of Iron 
and Steel Electrical Engineers, Dec. 18. 

WILLIAM C. BRENNAN, for- 
merly assistant superintendent of con- 
struction of the Merchants Heat & 
Light Co., Indianapolis, Ind., has been 
appointed foreman of the construction 
division. 

H. I. Rosinson, formerly with 
the Universal Machine Co., Baltimore, 
has joined the engineering staff of the 
Kleinschmidt Co., New York City, 
manufacturer of printing telegraph ap- 
paratus. 

R. E. KinHEAD, formerly me- 
chanical engineer in the welding depart- 
ment of the Lincoln Electric Co., Cleve- 
land, has become connected with the 
technical staff of the Mitchell Co., Chi- 

. cago. 

W. H. GLENN, who has been vice- 
president and operating manager of the 
Georgia Railway & Power Co., Atlanta, 
Ga., since 1904, has resigned to accept 
the presidency of the Shippers Com- 
press Co. 

NEWTON WILLIS, who recently 
left the employ of the Merchants Heat 
& Light Co., Indianapolis, Ind., for a 
position with the Speedway Aviation 
Depot, is again connected with the com- 
pany as engineer at the West plant. 

CHARLES A. MUNROE, vice-pres- 
ident of the Public Service Co. of 
Northern Illinois, was elected president 
of the American Gas Association at the 
annual meeting of that organization 
held in New York City last month. 

A. K. CHAMBERS has been ap- 
pointed manager of the Chicago office 
of the American Bosch Magneto Corp., 
Springfield, Mass. He was formerly 
connected with the general sales de- 
partment of the company at Springfield. 


Davin S. WEGG,’JR., has become 
associated with W. A. Gilchrist, Chica- 
go, as electrical engineer. He was 
formerly in the employ of the Allis- 
— Manufacturing Co., Milwau- 
ee. 

Frep K. GeorGeE, assistant to the 
president, United Light & Railways Co., 
Grand Rapids, Mich., was the speaker 
at a recent meeting of the Davenport 
(Ia.) Advertising Club, his subject be- 
ing “The Value of Advertising to a 
Public Service Corporation.” 

S. B. IRELAN, who was elected 
president of the Southeastern Geo- 
graphic Division of the National Elec- 
tric Light Association at the annual 





S. B. Irelan. 


convention of that organization held 
recently in Miami, Fla., is vice-president 
and general manager of the Montgomery 
(Ala.) Light & Water Power Co., one 
of the Henry L. Doherty & Co. prop- 
erties. He graduated from Purdue Uni- 
versity as an electrical engineer and was 
connected with the engineering depart- 
ment of the Denver (Colo.) Gas & 
Electric Co. for two years, and for a 
similar period he was engaged in engi- 
neering work in the New York office of 
the Doherty organization. Later he was 
appointed secretary-treasurer of the Fre- 
mont (Neb.) Gas & Electric Co., vice- 
president and general manager of the 
City Light & Traction Co., Sedalia, Mo., 
and vice-president and general manager 
of the Bartlesville (Okla.) Gas & Elec- 
tric Co., all Doherty properties. Mr. 
Irelan is 31 years of age and holds 
membership in the National Electric 
Light Association, American Gas Asso- 
ciation, University, Rotary and Country 
Clubs of Montgomery, Ala. He is also 
a member of the executive committee of 
the Alabama Light and Traction Asso- 
ciation, and the board of directors of 
the Doherty Men’s Fraternity. 


R. J. WENSLEY, of the switchboard 
engineering department, Westinghouse 
Electric & Manufacturing Co. East 
Pittsburgh, Pa., spoke Dec. 17 on the 
subject of “Automatic Substations” be- 
fore the St. Lovis Section, American 
Institute of Electrical Engineers. 


' L. F. Apams, electrical engineer of 
the power and mining department, Gen- 
eral Electric Co., Schenectady, N. Y., 
delivered an address on “Continuous 
Rated or 50-Deg. Rise Motors” before 
the Cleveland section of the Association 
of Iron and Steel Electrical Engineers 
at Cleveland on Dec. 13. 


OBITUARY. 


CHRISTOPHER A. SHEA, Bos- 
ton, Mass., an inventor of electrical ap- 
paratus and an expert telegrapher, died 
last month at the age of 50 years. 

E. I. BARTLETT, sales manager of 
the Bryant Electric Co., Bridgeport, 
Conn., died last month. He was 
years of age and a graduate of Clark 
College, Worcester, Mass. 

Cart K. BanGeER died in Boston 
Nov. 25, aged 38 years. He was as- 
sistant production manager of the Gen- 
eral Electric Co., Pittsfield, Mass., and 
had been connected with the company 
22 years, being employed at the Sche- 
nectady (N. Y.) plant before going to 
Pittsfield. 

Francis L. STEtSON, attorney 
for the Niagara Development Co., 
United States Rubber Co. and many rail- 
road companies, died at his home in 
New York City Dec. 5. Mr. Stetson was 
one of the leaders of his profession in 
the United States and was for years a 
partner of the late ex-President Grover 
Cleveland. 

J. H. Hows, general auditor of the 
Bell Telephone Co. of Pennsylvania, 
died last month in Philadelphia. He 
entered the service of the Bell system 
in 1895, as an employe of the New York 
& New Jersey Telephone Co., being ap- 
pointed general bookkeeper of that 
company in 1905. In 1911 he became 
connected with the Bell Telephone Co. 
of Pennsylvania as division auditor of 
receipts, being later promoted to gen- 
eral auditor, which position he held at 
the time of his death. 

FREDERICK B. EAVES, assistant 
general sales manager of the Bryant 
Electric Co., Bridgeport, Conn., died 
Dec. 12. He was a graduate of Har- 
vard University, class of 1905, and had 
been connected with the Bryant com- 
pany for over nine years, being field 
representative in New England and New 
York state until 1918. During the war 
he served in the electric power and 
equipment division of the War Indus- 
tries Board, having charge of the ques- 
tion of essentials as it related to the 
electric jobbing industry of the country. 
Soon after the armistice he returned 
to the service of the Bryant company 


-and in 1919 made an extended trip 


through Europe as a special representa- 
tive of its export department. 
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EASTERN STATES. 


Bangor, Me.—The Bangor Railway 
& Lighting Co., has filed plans for ex- 
tensions and improvements in its elec- 
trically operated pumping station, 70 
by 7U ft., at Old Town, Me., to cost 
about $17,000. Edward Graham is 
president and manager. 

Belfast, Me.—The International Ra- 
dio Telegraph Co., has arranged for 
the establishment of a wireless sta- 
tion on a local site. The company 
has property totaling over 150 acres, 
and the initial plant will be enlarged 
and extended at a later date. 

Bennington, N. H.—Considerable 
electrical and mechanical equipment 
_will be installed in the new three- 
story mill for the Monadnock Paper 
Mills at Bennington. The structure 
will ke 100 by 100 ft., and is estimated 
to cost about $100,000. 

Boston, Mass.—The Department of 
Public Utilities has. inaugurated a 
series of public hearings relative to 
the rates of service now charged by 
the Boston Electric Illuminating Co. 
The maximum rate at the present time 
for any class of service is 12 cents 
per kw-hr. 

Brookline, Mass.—The New Eng- 
land Telephone & Telegraph Co., 50 
Oliver street, Boston, has filed plans 
for extensions and improvements in 
its local exchange plant on Marion 
street, to cost about $35,000. 

Brockton, Mass.—The Edison Elec- 
tric Illuminating Co., has made appli- 
cation to the Department of Public 
Utilities for permission to issue stock 
to the amount of $594,090, the pro- 
ceeds to be used for payment of addi- 
tions and improvements to the com- 
pany’s property. 

South Egremont, Mass.—In connec- 
tion with extensions and improve- 
ments at its local stone-crushing 
plant, estimated to cost about $100,000, 
the Berkshire Stone Products Co. will 
construct a new transmission line for 
power service at its properties. The 
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new line will be about 1 mi. in length. . 


Taunton, Mass.—The city council 
has completed plans for extensions 
and improvements in the municipal 
electric lighting plant to cost about 
75,000. Jackson & Moreland, 387 
Washington street, Boston, are arch- 
itects. 

Worcester, Mass.—The New Eng- 
land Power Co. has been granted per- 
mission by the Department of Public 
Utilities to issue bonds for $550,000, 
the proceeds to be used for payment 
of extensions and betterments in the 
company’s electric power plants and 
system. 

Wrentham, Mass.—Electrical and 
mechanical equipment will be _in- 
stalled in the new cold-storage plant 
to be erected by the State Depart- 
ment of Mental Diseases at _ the 


Wrentham State School, Wrentham. 


The new 
by 67 ft. 


plant will be one-story, 52 





Bridgeport, Conn.—The city en- 
gineering department has inaugurated 
construction of two new electrically 
operated pumping plants for water- 
works service, each one-story, located 
on Inland Brook avenue, and estimat- 
ed to cost $30,000 each. 

Stamford, Conn.— The - Southern 
New England Telephone Co., will call 
for bids soon after the first of the 
year for the erection of its proposed 
two-story and basement exchange 
plant on local site. It will be 40 by 
100 ft., steel and hollow tile construc- 


tion. L. W. Robinson, New Haven, 
Conn., is architect. ; 
Woonsocket, R. I.—Electric mo- 


tors, electric-operated machinery and 
other electrical apparatus will be in- 
stalled in.the new three-story spinning 
mill for the Myanza Mills, manufac- 
turers of textiles. The plant will be 
150 by 347 ft. and estimated to cost 
about $700,000. 

Albany, N. Y.—The State Hospital 
Commission is arranging for the in- 
stallation of electrically operated laun- 
dry equipment in the state institutions 
at Hudson and Brooklyn, N. Y. E. S. 
Elwood is secretary. 

Brooklyn, N. Y.—The Brooklyn Ed- 
ison Co. has been granted permission 
from the Public Service Commission 
to issue bonds for $8,000,000. The 
proceeds will be used for electric 
plant and system extensions and bet- 
terments; of the amount, $3,400,000 
will be used for new work, and the 
remainder of the fund for reimburse- 
ment of -company’s treasury of past 
expenditures of this character. The 
company has arranged for the imme- 
diate disposition of $5,000,000 in 
bonds of the total authorized. 

Cadyville, N. Y.—The International 
Paper Co., 30 Broad street, New York, 
has plans under way for the erection 
of a hydroelectric power plant on the 
Saranac river, near Cadyville, to be 
used for paper mill operation in this 
section. The proposed plant is esti- 
mated to cost about $250,000, includ- 
ing machinery. 

New York, N. Y.—Plans for the op- 
eration of city-owned cars on the lines 
of the Staten Island & Midland Rail- 
way Co., are being perfected and the 
cars recently purchased by the city 
are expected to be ready for service 
about Dec. 1. Additional electrical ap- 
paratus will be installed as required. 

New York, N. Y.—The Bonright 
Securities Corporation, specializing in 
utility securities and properties, has 
filed notice of increase in capital to 
$1,000,000. 

New York, N. Y.—The Electric 
Transport Co. has filed notice of in- 
crease in capital from $100,000 to 
$750,000 for general expansion. 


New York, N. Y.—The New York 
Teiephone Co. is completing plans 
and will soon take bids for the erec- 
tion of an eight-story exchange build- 
ing at Willoughby avenue and Bridge 
street, Brooklyn, to cost about $1,000,- 


000. McKenzie, Voorhees & Gmelin, 
1123 Broadway, are architects. 

New York, N. ¥Y.—The San Juan 
Light & Transit Co., Room 932, 30 
Broad street, is arranging for a dis- 
solution of the company. T. A. Spoor 
is secretary. 

New York, N. Y.—The United Elec- 
tric Light & Power. Co. has had -re- 
vised plans prepared for the erection 
of its proposed electric generating 
plant at 134th street and East river. 
The plant will comprise two main 
buildings, and is estimated to cost 
about $2,500,000, with equipment. 

Owego, N. Y. — The Owego Light 
& Power Co. is arranging for the con- 
struction of an addition to its -locai 
power plant for increased capacity. 
Application for permission has been 
made to the Public Service Commis- 
s10n, 

Rossie, N. Y.—The Rossie Electric 
& Manufacturing Co. plans the fur- 
ther development of. the electric 
property at Rossie. The company 
plans to repair and rebuild the dam 
at Indian river, head gates and flume, 
install additional water wheel, gen- 
erator, and other equipment, to cost 
about $23,000. Dr. A. T. E. Young 
is director of the company. 

Sayville, L. I. C., N. Y.—The Bu- 
reau of Yards & Docks, Navy Depart- 
ment, Washington, has’ awarded a 
contract to the F. G. Fearon Co., 280 
Madison avenue, New York, for the 
erection of a new building at its radio 
station at Sayville. 

_Shushan, N. Y.—The local electric 
light plant was recently destroyed b 
fire, and the loss is estimated at $8,000. 

Maurer, N. J—The Barber Asphalt 

Paving Co., Land Title building, Phil- 
adelphia, is taking bids through its 
engineers, Lockwood, Greene & Co., 
101 Park avenue, New York, for the 
rebuilding of its local plant, recently 
destroyed by fire with loss estimated 
at close to $1,000,000. The works will 
include a large central electric power 
plant for general plant service, and 
considerable electrically operated ma- 
chinery. 
_ Newark, N. J.—A resolution approv- 
ing a city owned power plant was 
adopted by the Federation of Improve- 
ment Associations. 

_Newark, N. J.—The subject of mu- 
nicipal power plants will be discussed 
before the Federation of Improvement 
Associations, by City Commissioner 
ye and F. W. Ballard of Cleve- 
and, O. 


Trenton, N. J.—City Commissioner 
Pagé is arranging for an appropria- 
tion of $25,000 for extensions and im- 
provements in the local electric light- 
ing system. It is proposed to install 
a number of new high-power lamps 
in different parts of the city, and new 
lamps in Upper Stacy park. 

Mt. Holly Springs, Pa.—Approval 
has been asked of the Public Service 
Commission for the formation of the 
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cumberland Valley Light & Power 
Co., to comprise a merger of six util- 
ity corporations chartered and oper- 
ating in the vicinity of Mt. Holly 
Springs and other points in Cumber- 
land County. The companies are: M. 
E. Kraybill Light, Heat & Power 
Co.; Carroll Township, Monroe Town- 
ship, Upper Allen Township, South 
Middleton Township and South Moun- 
tain Electric Companies. Headquarters 
for the new organization will be es- 
tablished at Harrisburg. 

Plymouth Meeting, Pa.—The Amer- 
ican Magnesia Co. has extended its 
electric system to serve residents 
along the Plymouth road. All ma- 
chinery at the company’s plant has 
been arranged for electric operation. 

Plymouth Meeting, Pa.—The H. W. 
Johns-Manville Co., Madison and 41st 
street, New York, will install con- 
siderable electrical equipment in con- 
nection with its new local limestone 
quarries and lime plant. 

Scranton, Pa.—The Delaware, Lack- 
awanna & Western Railroad Co. is 
completing final surveys for the elec- 
trification of its lines east and west 
of this city. Plans have been pre- 
pared and it is proposed to place the 
work under way at an early date. 


Shenandoah, Pa. — The borough 
commission has arranged for the im- 
mediate construction of a electrically 
operated pumping plant to cost about 
$30,000. 

Baltimore, Md.—In connection with 
plans for the erection of a large ad- 
dition to the Johns Hopkins Hospital. 
the Board of Directors has arranged 
an appropriation of from $100,000 to 
$500,000, as required, for the construc- 
tion of an electric power plant at the 
institution, including the installation 
of electrical equipment in various parts 
of the structure, as required. 


Baltimore, Md.—The Board of Di- 
rectors, Union Memorial Hospital, is 
planning the erection of a power plant 
in connection with the new hospital to 
be erected. Charles L. Reeder, Park 
avenue and Saratoga street, is elec- 
trical engineer for the project. 

Baltimore, Md.—The Consolidated 
Gas, Electric Light & Power Co. has 
plans under way for the erection of an 
addition to its substation on Front 
street. The new plant will occupy the 
entire frontage of Madison street 
block, between Constitution and 
Graves street. 

Baltimore. Md—The Miller Safe 
Co. is building a power plant at its 
new factory at Wilkens avenue and 
Catherine street. A 50-ft. stack will 
be provided. 

Baltimore, Md.—The Wizard Check 
Indorser & Printing Machine Co., 
Calvert building, will build an elec- 
tric power plant at its proposed new 
factory in the Highlandtown district. 
The first unit of the factory, with pow- 
er plant, is estimated to cost about 
$300,000. F. S. Weise is president. 

Washington, D. C.—Bids will be re- 
ceived Dec. 22 for electric conduit and 
wiring in tunnels, and extension of 
outside lighting at U. S. Hospital No. 
22, 2650 Wisconsin avenue. Jas. A. 
Wetmore, architect, is acting super- 
visor. 

Washington, D. C.—The Depart- 
ment of Agriculture, in co-operation 
with the Bureau of Standards, is plan- 
ning the construction of about 17 
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wireless stations in different parts of 
the country for carrying agricultural 
news to farmers in outlaying districts. 
The initial plants will be installed in 
sections of Maryland and Virginia, 
and work on these structures will be 
placed under way at an early date. 

Durham, N. C.—The Southern Pow- 
er Co., a New Jersey corporation, has 
filed notice of increase in capital from 
$11,000,000 to $15,000,000 for general 
expansion. 

Lenoir, N. C.—The Granite Falls 
Manufacturing Co. will construct a 
dg house, dam and transmission 
ine. 

Mortimer, N. C.—The United Mills 
Co. will erect a power house, dams, 
transmission lines, etc., for public ser- 
vice and for the operation of a cot- 
ton mill. H. J. Holbrook, Holbrook, 
N. C., is secretary. 

Spruce Pine, N. C.—D. A. Adams, 
Old Fort, N. C., is organizing a com- 
pany to establish a hydroelectric pow- 
er plant in the vicinity of Spruce Pine 
for local service in this district. A 
site has been selected on the Toe 
river. . 
Lockhart, S. C.—The Lockhart 
Power Co. plans to erect a hydroelec- 
tric power plant on the Broad river, 
with an initial capacity of 15,000-hp. 
Address Emslie Nicholson, president. 

Sandersville, Ga.—The city council 
has arranged a bond issue of $40,000, 
to be used in part for extensions and 
improvements in the municipal elec- 
tric power plant. 


NORTH CENTRAL STATES. 


Dayton, O.—The Dayton Power & 
Light Co. has been given permission 
by the Public Utilities Commission of 
Ohio to purchase for $35,000 the elec- 
tric light plant of Walter D. Wise, 
located in Dayton. ; 

Lodi, O.—The Public Utilities Com- 
mission of Ohio has authorized the 
Lodi Light & Power ‘Co. to issue 
$20,000 of common capital stock to 
be sold at not less than par value, the 
proceeds to be used to purchase the 
electric light plant of Henry Ben- 
nander at this place. 

Blissfield, Mich.—A special electior 
will be held Jan. 11th to vote on the 
question of a bond issue of $30,000 for 
impreving the electric light plant. 

Holland, Mich.—The board of pub- 
lic works has plans to provide the 
north side electric lamps, provided for- 
ty people can be secured who will in- 
stall them. 

Three Rivers, Mich—vTwo street 
lamps on River drive between Wood 
and Middle streets will be installed. 
O. O. Johnson is city manager. 

Mellott, Ind—The village is with- 
out electric lighting, and to provide 
for this necessity Mellott and Hills- 
boro have united and organized a 
oot company with a capital of $15,- 

Quincy, Ill—The Lions club has 
secured $10,000 toward the lighting of 
Sixth street to the Wabash passenger 
station, and for the extension of the 
lighting system to the C. B. & Q. sta- 
tion. George Thompson is chairman 
of the campaign committee. 

Eau Claire, Wis.—A petition for a 
“white way” on Water street from 


Third avenue to Fifth avenue, has 
been filed with the city council. 
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Wisconsin Minnesota Light & Power 
Co. will furnish the poles, the city will 
pay one-third of the expense of main- 
tenance, and the abutting property 
owners will pay the other two-thirds. 

Minneapolis, Minn.—The committee 
on public lighting of the city coun- 
cil, is considering a proposal by Alder- 
man A. R. Gisslen to substitute arc 
lamps, for gas lamps, for the street 
lighting system in 1922. 

Sauk Center, Minn.—The People’s 
Electric Service Co. will install elec- 
tric light and power on farms near 
here, and Grey Eagle. 

Cedar Rapids, Ia.—The city will in- 
stall Tungsten lights on the follow- 
ing intersections: 12th street and H 
avenue west, 18th street and A ave- 
nue west; 26th street and 4th avenue 
east, 6th street west, between O. and 
Penn. avenues. L. J. Storey is city 
clerk. 

Blairstown, Mo.—The city will in- 
stall an electric light plant, for which 
bonds will be voted upon. The mayor 
is in charge. 

Blairstown, Mo.—The town com- 
mission is planning ‘the installation 
of an electric system for general ser- 
vice. D. E. Sheppard is manager. 

Crane, Mo.—The Lawrence County 
Water, Light & Cold Storage Co. of 
Aurora, will install an electric light- 
ing system here. 

Fulton, Mo.—The city will erect a 
power plant. The mayor is in charge. 

Independence, Mo.—The sum of 
$20,000 is required to enlarge the pres- 
ent capacity of the local electric light 
plant. 

Pineville, Mo.—The Ozark Electric 

Mfg. Co., plans the erection 
of a hydroelectric power plant. The 
company was recently organized to 
furnish light and power service in this 
section. C. D. Resler is president. 

Ottawa, Kan.—Bonds in the sum of 
$160,000 have been voted for the pur- 
pose of extending the local water and 
light plant. 

Pleasantown, Kan.—E. T. Archer & 
Co., engineer, 609 New England build- 
ing, Kansas City, has prepared plans 
for the erection of an electric light 
plant for Pleasantown. The city clerk 
is in charge. 

Pleasantown, Kan.—The city elec- 
tric light plant was recently destroyed 
by fire. 

Wilsey, Kan.—C. M. Reid, engineer, 
Manhattan, has prepared plans for the 
improvement of the electric lighting 
system. A. R. Pirtle is the city clerk. 

Milford, Neb.—Keening Hollister & 
Co., engineers, 401 Bankers Life 
building, Lincoln, have prepared plans 
for the electrical distribution system 
of Milford. The city clerk is in charge 
of the plans. 

Menno, S. D.—The Menno Light & 
Power Co. was recently destroyed by 
eo and the loss is estimated at $20,- . 


Rugby, N. D.—The citizens are try- 
ing to arrive at some satisfactory ar- 
rangement with Mr. Waage, the new 
owner of the Rugby electric light 
plant for the continuation and im- 
provement of the local plant. 


SOUTH CENTRAL STATES. 


Bloomfield, Ky.—The Bloomfield 
Utilities Co. has purchased an estab- 
lished plant, and will install an oil- 
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engine drive, 150 to 200 hp.; 14 miles 
of transmission; change the direct- 
current system to alternating current 
connecting Bloomfield, Wakefield and 
Fairfield, and extend their service to 
Taylorsville. Harry Peet, Jr., is pro- 
prietor of the company. 


Carrolton, Ky.—Bonds in the sum 


of $12,000 have been voted, for the . 


purpose of improving the power plant 


and water works. J. E. Gallon is 
mayor. 
Virgie, Ky. — The J. B. Elkhorn 


Coal Co., is planning the erection of 
an electric power plant at its prop- 
erties. 

Walton, Ky.—Citizens have voted 
bonds for $10,000 for improvements 
in the electric lighting plant and sys- 
tem. 

Birmingham, Ala.—Frank W. Nick- 
elson, engineer, 70 E. 45th street, New 
York City, has prepared plans for the 
construction of a fire alarm system, 
which will include 30 miles of under- 
ground work; 200 miles of overhead 
construction, and the installation of 
40 additional boxes, etc. The cost is 
estimated at $174,000. 

Macon, Miss.—The city engineering 
department has plans under way for 
extensions and improvements in the 
municipal electric plant and water- 
works system to cost about $25,000. 
J. J. Scott is city clerk. 

Macon, Miss.—The city will improve 
and repair the water and light plants, 
for which bonds in the sum of $25,- 
(00 have been voted. J. J. Scott, clerk, 
is in charge of the plans. 

Pascagoula, Miss.—The city council 
has plans under way for the erection 
of a new municipal electric power 
plant. for which bonds in the sum of 
$25,000 were recently approved. 

Big Heart, Okla.—The Big Heart 
Light & Power Co., recently incor- 
porated, will install a transmission line 
to develop 500-hp. P. J. Minck is in 
charge of the plans. 

Enid, Okla.—Black & Veatch, en- 
gineers, 701 Mutual building, Kansas 
City, Mo., -have prepared plans for 6 
motor-driven deep-well pumps, which 
the city will install. R. T. Williams 
is the city clerk. 

Bangs, Tex.—John Sanders is plan- 
ning the installation of an electric light 
and power plant system. 

Fort Worth, Tex.—Plans have been 
placed before Mayor W. D. Davis, for 
the erection of a power plant at Lake 
Worth with a water turbine to im- 
pound waters of the spillway for the 
generation of electric power. 

Fort Worth, Tex.—The Fort Worth 
Power & Light Co., is said to be con- 
sidering plans for the erection of an 
addition to its local generating plant. 


WESTERN STATES. 


Roswell, N. M.—The Roswell Gas 
&' Electric Co. will install new equip- 
ment, which will cost about $50,000. 
. Missoula, Mont. — The Flathead 
Valley Electric Co., of which M. S. 
Shields, Spokane, is .president, | has 
had plans prepared for an hydroelec- 
tric engine for the construction of 
dams and the installation of machin- 
ery, incident to the development of a 
power site on Flathead river. 

‘Boise, Idaho.—The Acequia Mutual 
Electric Co. has been organized and 
will purchase electrical energy from 
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the United States Reclamation Ser- 
vice, for distribition. 


Juliaetta, Ida—The electric light 
and power plant owned by Frank Vin- 
cent was destroyed by fire recently, 
the loss being estimated at $10,000. 


Garfield, Utah.—The Utah Power & 
Light Co. of Salt Lake City, has ap- 
plied for permission to extend its lines 
from Garfield to the new mill of the 
Utah Consolidated Mining Co., in 
Toeele county. 


Centralia, Wash.—Bids will be re- 
ceived for the installation of cluster 
lights to be installed in the business 
district of the city. The cost is esti- 
= to be between $21,000 and $24,- 


Chelan, Wash. — The Great North- 
ern railway will build a power plant 
at the foot of Lake Chelan. The con- 
struction of a dam is planned, which 


will raise the lake about 12 ft. J. H. 
O’Neil, Seattle, Wash. is general 
manager. 


Olympia, Wash.—The Washington 
Irrigating & Development Co., Seat- 
tle, has filed an application for a per- 
mit to erect a power project on the 
Columbia river at Priest Rapids. 

Seattle, Wash—Plans have been 
prepared by Robert Herzog Co., en- 
gineer, and Thomas Palmer, attorney 
of the Great Northern railroad, for a 
fuel oil plant for the generation of 
additional electric power. 

Walla Walla, Wash.—E. B. Hussey, 
engineer, Seattle, has estimated the 
cost of a municipal lighting plant at 
$381,000, which will include ample 
power for lighting the streets and 734- 
kw. for commercial use. 


Grants Pass, Ore.——The Reuben 
Mining Co. will develop 87 hp. to op- 
erate aid compressors and _ furnish 
light; dam of logs and rock: flume and 
ditch 8% miles long: wogd headgate; 
Pelton wheels and pipe. The cost is 
estimated at $10,000. 


Sams Valley, Ore—The Sams Val- 
ley Power Co. has been recently in- 
corporated with Melta Pelton as pres- 
ident, and contemplates the distribu- 
tion of electrical energy. 


San Diego, Cal—A power plant for 
the marine base is being constructed 
on the reservation to furnish light and 
nower for the base. A _ transformer 
house to take care of overloaded pow- 
er at the marine corps base is also 
contemplated. 

Stockton, Cal—The Western States 
Gas & Electric Power Co. will build 
a power dam seven miles below Mar- 
tins ferrv. The Electric Metals Co. 
has applied for nermission to build a 
nower dam at Slate creek, five miles 
above Weitchpec. 








INCORPORATIONS. 





Lewisburg, W. Va—J. C. Boggs 
Motor & Light Co. Capital, $50,000. 
To manufacture automobile lighting 
equipment, etc. Incorporators: J. C. 
Boggs, John A. Littlepage and oth- 
ers. 

Green Bay, Wis.—Gold Seal Storage 
Batterv Co. Capital, $300,000. T. J. 
Best, E. J. Bolza and F. J. Mankin. 

Beaver Dam. Wis.—Duplex Storage 
Battery Co. Capital, $350,000. Incor- 
porators: William Petschel, Peter 
Kettenhofen and others. 
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Cromwell, Ind.—Norstrom Manu-. 
facturing Co. Capital, $500,000. To 
manufacture telephone lockouts and 
accessories. Incorporators: W. R. 
Wright, J. C. Kimmell, C. E. Sey- 
mour, N. R. Norstrom and others. 


Hamilton, Can.—Hamilton Storage 
Batteries, Ltd. Capital, $30,000. fo) 
manufacture batteries, electrical 
equipment, etc. Incorporators: George 
Ballard, Alfred Hipkins, Otto Dinkel 
and others. 


Lloyd, N. Y.—E. R. T. Corp. Cap- 
ital, $150,000. To manufacture elec- 
trical and mechanical apparatus. In- 
corperators: R. Luthi, Kingston, N. 
Y.; E. Bachelet, J. Schuble and oth- 
ers. 


Waterbury, Conn.—The W. J. Mc- 
Nellis Co., Inc. Capital, $75,000. To 
manufacture electrical equipment. In- 
corporators: W. J. McNellis, 196 
Grand street; J. J. McNellis and oth- 
ers. 

Trenton, N. J.—Electric Power 
Equipment Corp. Capital, $25,000. To 
manufacture electrical apparatus. In- 
corporators: F. W. Dinsmore, 709 
Greenwood avenue. 

Rockford, Ill.—Steel Utilities Corp. 
Capital, $50,000. To manufacture elec- 
trical products, etc. Incorporators: J. 
F. McCann, G. O. Morton, S. A. 
Stoop, 250 Mill street, and others. 

Louisville, Ky.—Louisville Electric 
Manufacturing Co. Capital, $75,000. 
Incorporators: James E. Willey, Wil- 
liam Watts and others. 








FOREIGN TRADE. 





[Addresses of firms referred to in these 
trade opportunities may be obtained by 
writing to the Bureau of For and 
Domestic Commerce, Washington, D. C., 
or its branch and local co-operative of- 
fices. Request for each opportunity 
should be on a separate sheet and the 
file number given.] 

Electric Motors, etc. (34,099)—A 
mercantile firm in Finland desires to 
secure an agency for the sale of elec- 
tric motors, accessories and ap- 
pliances of every description. Ref- 
erence. 

Electric Train-Lighting Systems 
(34,109)—The managing director of 
an engineering firm in India desires to 
be placed in communication with 
manufacturers of electric train-light- 
ing systems, with a view to promoting 
their sale in that country. 


Electrical Fixtures (34,112) — A 
sales corporation in Canada desires to 
secure the representation of manufac- 
turers for the sale on a commission 
basis of electrical fixtures. Ref- 
erences. 

Electrical Apparatus (34,140)—Cat- 
alogs and price lists, with discounts. 
of electric lightings and fixtures, gen- 
erating and community lighting units 
of all sizes are requested by a firm in 
China. Shipping weights, measure- 
ments and quotations c. i. f.. Hong- 
kong should be given, or quotations f. 
o. b. American port. No reference of- 
fered. 

Electrical Goods (34,134)—An in- 
quiry has been received from a man 
in England wishing to secure the rep- 
resentation of firms for the mainten- 
ance of a permanent exhibit of Amer- 
ican products, such as electrical goods. 
etc. References. 
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FINANCIAL NEWS 


Comment on the Financial Outlook in the Electrical Industry, New Securities, Reports of 
Earnings, Dividends and Utility Stocks 








Offering of Great Western Power Co. 
Bonds. 

E. H. Rollins & Sons, Chicago, are of- 
fering an issue of Great Western Power 
Co. general closed mortgage 8% con- 
vertible bonds, at 100 and interest, = 
yield from 8.35% to 10.75%, every bond to 
be called within ten years at 105 and in- 
terest. 





Authority Given to Purchase Tele- 


phone Property. 


The Chicago Telephone Co., in an order 
issued by the Illinois Public Utilities 
Commission, is authorized to purchase 
the Illinois property of the Central Union 
Telephone Co. for $15,500,000. The order 
provides that the property must be trans- 
ferred in six months. It will add about 
200,000 subscribers to the Chicago com- 
pany’s service. The Central Union’s ser- 
vice extends to every city and large town 
in the state except those in the eight 
counties surrounding Chicago. 


Standard Gas & Electric Co. and 





Subsidiaries. 
Twelve months ended 
Oct. 31— 1920. 1919. 
Gross earnings ...... $31,324,089 $26,504,601 
Net earnings ........ 11,038,916 9,764,302 


These figures do not include earnings 
of the Shaffer Oil & Refining Company 
which for the year ended 
Gross, $12,417,965; net, $4,286,321. 





Tennessee Power Co. 


1920. 1919. 
September gross ..... $ 208,192 $ 161,296 
Net after taxes ...... 70,500 
Surplus after charges 16,111 *23,017 











Twelve months" gross 2,372, (002 2,247,258 
Net after taxes ...... 963,239 883,419 
Surplus after charges 319, 692 238,870 

*Deficit. 

Southern Utilities Co. 
1920. 1919. 

September gross ..... $ 221,490 $ 166,280 
Net after taxes ...... 35,917 28,985 
Total income ........ ; 29,266 
Surplus after charges 17,449 13,084 
Twelve months’ gross 2,515,092 1,855,727 
Net after taxes...... 473,889 57,168 
Total income ........ 475,079 158,166 
Surplus after charges 260,100 *27,046 
Balance after preferred 

GEVARONGS os is.0.i000%. 259,804 *27,406 

*Deficit. 

Nashville Railway & Light Co. 
1920. 1919. 

September gross ....$ _ 7 $ 274,181 
Net after taxes ...... 376 69, 125 
Deficit after charges. ai 072 *30, 021 
Twelve months’ gross 3,564,495 3, 150, 791 
Net after taxes ...... 684,644 "802:174 
Surplus efter charges 205,030 329,200 
Balance after preferred 

GiviGenGD 22 ..s2000. 80,030 204,200 

*Surplus. 





Adirondack Power & Light Corp. 
1920. : 1919 








September gross ..... $ 435,405 32,583 
Net after taxes ...... 63,238 138,312 
Deficit after charges. 27,838 *84,380 
Twelve months’ gross 4,520,709 $3,808,801 
Net after taxes ...... 1,426,416 1,418,095 
Surplus after charges 697,207 807,194 
*Surplus. 
American Power & Light Co. and 
Subsidiary. 
October gross ........ $2,093,140 $1,458,914 
Net after taxes’ sab nke 533, 
Twelve months’ gross.20,684, ‘968 15 ro.6i6 
Net after taxes ...... 7,217,566  6.801.9 


Oct. 31 were:. 


Manila Electric Railroad & Lighting 





Corp. 
1920. 919. 

October gross ........$ 327,608 $ 242, 432 
Net after taxes ...... 124,050 77,43 
Total income ........ 124,094 arias 
Surplus after charges 85,899 1,043 
Twelve months’ gross 3,307,546 2, sar 257 
Net after taxes ...... 1,083,291 "882/130 
Total income ........ 1 ‘ess 883,357 
Surplus after charges 696,833 563,757 
Balance after preferred 

GIVICORGS . 4. 5070:s ccs 396,833 263.757 
Northern Ohio Electric Co. and Sub- 

sidiaries. 
1920. 1919. 

October gross ........ $ 899,926 $ 796,765 
Net earnings ........ 217,961 241,088 
Surplus after charges 16,523 70,787 
Deficit after preferred 

dividends .......... 13,476 *40,787 
Ten months’ gross ... 9,308,961 7,528,102 
Net earnings ........ 2,714,628 2,531,304 
Surplus after charges 816,150 857,197 
Balance after preferred 

GIWIGBBOR | tivskicss + es 516,150 557,197 

*Surplus. 


Utah Power & Light Co. and Sub- 


sidiary. , 
1920. 1919. 

October gross ........ $ 571,387 $ 487,491 
Net after taxes ...... 259,664 227,777 
Total income ........ 274,337 238,802 
Surplus after charges 129.665 102,678 
Twelve months’ gross 6,432,720 5,604,634 
Net after taxes ...... 2,952,908 2,825,849 
Total income ........ 3. 096,916 2,967,547 
Surplus after charges 1,408,988 1,259,967 
Balance after preferred 

dividends .......... 817,438 702,159 





Duquesne Light Co. and Subsidiaries. 


. 1920. 1919. 
October gross ....... $1,352,187 $ 972,527 
Net after taxes ...... 346,527 295,307 
Ten months’ gross...12,200,527 9,684,754 
Net after taxes ...... 3,555,338 3,408,482 


Southwestern Power & Light Co. and 
Subsidia 





ry. 

1920. 1919. 
October gross ....... $ 979,792 $ 692,464 
Net: earnings ....... 29,0: 209, 785 
Twelve montha® gross 9,039, '898 6, 180, 999 
Net earnings ........ 3,319,788 2; 179,538 

Northern States Power Co. 

1920. 1919. 
October gross .......$1,081,099 $ 897,240 
Net earnings ........ *231 354,752 
Twelve mnonthe’ gross.11,277, 138 ry 605,741 
Net earnings ........ 4346.01 1 090, 134 

Philadelphia Co. and Subsidiary. 

1920. 1919. 
October gross ........ $1, roy 727 $ 731,806 
Net after taxes....... 9,604 160,695 
Ten months’ gross...12, rt 576 9,839,768 
Net after taxes ...... 6,632,489  4,252.867 





Portland Railway, Light & Power Co. 


1920. 1919 
October gross ....... $ 862,267 $ 1725, 635 
Net after taxes ...... 316,876 248, 605 
Surplus after charges 112, "184 60,446 
Twelve months’ gross :: 283, - 4 8.480,008 
Net after taxes , 2,999,518 
Surplus ai AD: 635,88 
eras 

© Pay 
Allis-Chalrr Q Ye Mek. 2 
Allis-Chalr nfd.. QO 17 : 
Cent. State a pt ( Dec 
Can. Crock -‘ 1. Q 1.40% Dec. oi 
Can. Crock-Wheel pfd... Q 1.7 Cc. 31 
Dayton Pr. & Lt. com... .. $4.00 Dec. 20 
Dayton Pr. & Lt. pfd.... Q $1.50 Jan. 3 
El. Lt. & Pr. (Mass.)...SA 3 00 Jan. 3 
BI Paso El. pfd......... SA $3.00 Jan. 10 
Manh. El. Gupaly com.. Q $1.50 Jan. 
Manila El. R. & Lt... OQ 1.75% Jan. 3 
Okla. Gas & El. RES Q 1.75% Dec. 15 
Spring. Ry. & Lt. pfd.. Q 1.75% Jan. 1 
U, Gan: For’. occ ssdecd -- Q 1% Jan. 16 
Un. Lt. & Ry. pfd...... Q 1.50% Jan: 2 
West; WieG. sis. tise ees Q $2.50 Dec. 31 








WEEKLY COMPARISONS OF CLOSING-BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANTES. 


Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 


v.rate. Bid Bid 

Public Utilities— Per’ cent. Dec. 7. Dec. 14. 
Adirondack Electric Power of Glens Falls, common.............. 6 12 11 
Adirondack Electric Power of Glens Falls, preferred............. 6 73 72 
American Gas & Electric of New York, common........-.+.+... La 99 96 
American Gas & Electric of New York, preferred............... 6 34 34 
American Light & Traction of New York, INE Sec ties eis aie 108 105 
American Light & Traction of New York, preferred............. 6 78 77 
American Power & Light of New York, common...........+.... 4 47 46 
American Power & Tight of New York, preferred............... 6 60 60 
American Public Utilities of Grand Rapids, common............ as 6 
American Public Utilities of Grand Rapids. DTOLOTTOR 02s os s.0 500s 7 18 
American Telephone & Telegraph of New York .........0s-+055- & 984% 98 
American Water Works & Elec. of New York, common......... as 2 1% 
American Water Works & Elec. of New York, particip.......... 7 5 5 
American Water Works & Elec. of New York, 1st preferred....  .. 39 38 
Appalachian POW, GOTMON., «0... 00:0:0.001000 5 6 od paedc swe ses a0 55 2 2 
ARERR FO I oso aioe a ccd cee scene cons ence ceesy'gae 18 16 
Cities Service of New York, common.../........cccceseeuene +extra 265 258 
Cities Service of New York. NING 5 its 0:65 6:0 ccee owas cin dtab da 64 
Commonwealth Edison of Chicago. .......ccscccccccccccuccceses 8 101 100 
Comm. Power, Railway & Light of Jackson, common..........++ wi 11 
Comm. Power, Railway & Light of Jackson, preferred........... 6 33 32. : 
Federal Light & Traction of New York, common.............++. os 6 5% 
Federal Light & Traction of New York, preferred..............-. i 46 45 
Northern States Power of Chicago, COMMON. .......eseeseereeree 40 38 
Northern States Power of Chicago, preferred.......-..sssee0% ex.div.7 - 46 15 
Pacific Gas & Electric of San Francisco, common..........++++ ee 48 47 
Public Service of Northern Illinois, Chicago, Ae ee ee “7 61 60 
Public Service of Northern Illinois, Chicago, preferred........... 6 80 79 
Standard Gas & Electric of Chicago, common..... ANY NE ek rie = & 10 
Standard Gas & Electric of Chicago, preferred..........e2+e+e0+ 8 33 32 
Tennessee Railway, Light & Power of Chattanooga, common. ye 
Tennessee Railway, Licht & Power of Chattanooga, preferred... oy 6 
Western Power of San Francisco, COMMON .........eeeeeeee Pama hae 19 19 
Western Union Telegraph of New York .....- GOR Me SS 5a 8 extra 86 86 
Biectrie Storage Battery of Philadelphi 4 99 

ectric Storage ery 0 phia, COMMON .......e-seeee 

General Electric of Schenectady BAR hh IE ES POLE Te py ee 8 125 120. . 
Westinghouse Electric & Mfg. of Pittsburgh, pV Ce Oe Fe 7 48 ‘42 














